Sm INTERGRAPH’ arto 23 D 


Electrical 
User's Guide 


= 2 


Version 2016 (11.0) 
November 2016 


Copyright 
Copyright © 2004-2016 Intergraph® Corporation. All Rights Reserved. Intergraph is part of Hexagon. 


Including software, file formats, and audiovisual displays; may be used pursuant to applicable software license agreement; contains 
confidential and proprietary information of Intergraph and/or third parties which is protected by copyright law, trade secret law, and 
international treaty, and may not be provided or otherwise made available without proper authorization from Intergraph Corporation. 


Portions of this software are owned by Spatial Corp. © 1986-2016. All Rights Reserved. 
Portions of the user interface are copyright © 2012-2016 Telerik AD. 


U.S. Government Resiricted Rights Legend 


Use, duplication, or disclosure by the government is subject to restrictions as set forth below. For civilian agencies: This was 
developed at private expense and is "restricted computer software" submitted with restricted rights in accordance with 
subparagraphs (a) through (d) of the Commercial Computer Software - Restricted Rights clause at 52.227-19 of the Federal 
Acquisition Regulations ("FAR") and its successors, and is unpublished and all rights are reserved under the copyright laws of the 
United States. For units of the Department of Defense ("DoD"): This is "commercial computer software" as defined at DFARS 
252.227-7014 and the rights of the Government are as specified at DFARS 227.7202-3. 


Unpublished - rights reserved under the copyright laws of the United States. 


Intergraph Corporation 
305 Intergraph Way 
Madison, AL 35758 


Documentation 


Documentation shall mean, whether in electronic or printed form, User's Guides, Installation Guides, Reference Guides, 
Administrator's Guides, Customization Guides, Programmer's Guides, Configuration Guides and Help Guides delivered with a 
particular software product. 


Other Documentation 


Other Documentation shall mean, whether in electronic or printed form and delivered with software or on Intergraph Smart Support, 
SharePoint, or box.net, any documentation related to work processes, workflows, and best practices that is provided by Intergraph 
as guidance for using a software product. 


Terms of Use 


a. Use of asoftware product and Documentation is subject to the End User License Agreement ("EULA") delivered with the 
software product unless the Licensee has a valid signed license for this software product with Intergraph Corporation. If the 
Licensee has a valid signed license for this software product with Intergraph Corporation, the valid signed license shall take 
precedence and govern the use of this software product and Documentation. Subject to the terms contained within the 
applicable license agreement, Intergraph Corporation gives Licensee permission to print a reasonable number of copies of the 
Documentation as defined in the applicable license agreement and delivered with the software product for Licensee's internal, 
non-commercial use. The Documentation may not be printed for resale or redistribution. 


b. For use of Documentation or Other Documentation where end user does not receive a EULA or does not have a valid license 
agreement with Intergraph, Intergraph grants the Licensee a non-exclusive license to use the Documentation or Other 
Documentation for Licensee’s internal non-commercial use. Intergraph Corporation gives Licensee permission to print a 
reasonable number of copies of Other Documentation for Licensee’s internal, non-commercial use. The Other Documentation 
may not be printed for resale or redistribution. This license contained in this subsection b) may be terminated at any time and 
for any reason by Intergraph Corporation by giving written notice to Licensee. 


Disclaimer of Warranties 


Except for any express warranties as may be stated in the EULA or separate license or separate terms and conditions, Intergraph 
Corporation disclaims any and all express or implied warranties including, but not limited to the implied warranties of merchantability 
and fitness for a particular purpose and nothing stated in, or implied by, this document or its contents shall be considered or deemed 
a modification or amendment of such disclaimer. Intergraph believes the information in this publication is accurate as of its 
publication date. 


The information and the software discussed in this document are subject to change without notice and are subject to applicable 
technical product descriptions. Intergraph Corporation is not responsible for any error that may appear in this document. 


The software, Documentation and Other Documentation discussed in this document are furnished under a license and may be used 
or copied only in accordance with the terms of this license. THE USER OF THE SOFTWARE IS EXPECTED TO MAKE THE FINAL 
EVALUATION AS TO THE USEFULNESS OF THE SOFTWARE IN HIS OWN ENVIRONMENT. 


Electrical User's Guide 2 


Intergraph is not responsible for the accuracy of delivered data including, but not limited to, catalog, reference and symbol data. 
Users should verify for themselves that the data is accurate and suitable for their project work. 


Limitation of Damages 


IN NO EVENT WILL INTERGRAPH CORPORATION BE LIABLE FOR ANY DIRECT, INDIRECT, CONSEQUENTIAL INCIDENTAL, 
SPECIAL, OR PUNITIVE DAMAGES, INCLUDING BUT NOT LIMITED TO, LOSS OF USE OR PRODUCTION, LOSS OF 
REVENUE OR PROFIT, LOSS OF DATA, OR CLAIMS OF THIRD PARTIES, EVEN IF INTERGRAPH CORPORATION HAS BEEN 
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. 


UNDER NO CIRCUMSTANCES SHALL INTERGRAPH CORPORATION'S LIABILITY EXCEED THE AMOUNT THAT 
INTERGRAPH CORPORATION HAS BEEN PAID BY LICENSEE UNDER THIS AGREEMENT AT THE TIME THE CLAIM IS 
MADE. EXCEPT WHERE PROHIBITED BY APPLICABLE LAW, NO CLAIM, REGARDLESS OF FORM, ARISING OUT OF OR IN 
CONNECTION WITH THE SUBJECT MATTER OF THIS DOCUMENT MAY BE BROUGHT BY LICENSEE MORE THAN TWO (2) 
YEARS AFTER THE EVENT GIVING RISE TO THE CAUSE OF ACTION HAS OCCURRED. 


IF UNDER THE LAW RULED APPLICABLE ANY PART OF THIS SECTION IS INVALID, THEN INTERGRAPH LIMITS ITS 
LIABILITY TO THE MAXIMUM EXTENT ALLOWED BY SAID LAW. 


Export Controls 


Intergraph Corporation’s software products and any third-party Software Products obtained from Intergraph Corporation, its 
subsidiaries, or distributors (including any Documentation, Other Documentation or technical data related to these products) are 
subject to the export control laws and regulations of the United States. Diversion contrary to U.S. law is prohibited. These Software 
Products, and the direct product thereof, must not be exported or re-exported, directly or indirectly (including via remote access) 
under the following circumstances: 


a. To Cuba, Iran, North Korea, Sudan, or Syria, or any national of these countries. 


b. To any person or entity listed on any U.S. government denial list, including but not limited to, the U.S. Department of Commerce 
Denied Persons, Entities, and Unverified Lists, http://www.bis.doc.gov/complianceandenforcement/liststocheck.htm, the U.S. 
Department of Treasury Specially Designated Nationals List, http://www.treas.gov/offices/enforcement/ofac/, and the U.S. 
Department of State Debarred List, http://www.pmddatc.state.gov/compliance/debar.html. 


c. To any entity when Licensee knows, or has reason to know, the end use of the Software Product is related to the design, 
development, production, or use of missiles, chemical, biological, or nuclear weapons, or other un-safeguarded or sensitive 
nuclear uses. 


d. To any entity when Licensee knows, or has reason to know, that an illegal reshipment will take place. 


Any questions regarding export or re-export of these Software Products should be addressed to Intergraph Corporation’s Export 
Compliance Department, Huntsville, Alabama 35894, USA. 


Trademarks 


Intergraph, the Intergraph logo, PDS, SmartPlant, FrameWorks, I-Sketch, SmartMarine, IntelliShip, ISOGEN, SmartSketch, 
SPOOLGEN, SupportManager, SupportModeler, Sapphire, and Intergraph Smart are trademarks or registered trademarks of 
Intergraph Corporation or its subsidiaries in the United States and other countries. Hexagon and the Hexagon logo are registered 
trademarks of Hexagon AB or its subsidiaries. Microsoft and Windows are registered trademarks of Microsoft Corporation. ACIS is a 
registered trademark of SPATIAL TECHNOLOGY, INC. Infragistics, Presentation Layer Framework, ActiveTreeView Ctrl, 
ProtoViewCtl, ActiveThreed Ctrl, ActiveListBar Ctrl, ActiveSplitter, ActiveToolbars Ctrl, ActiveToolbars Plus Ctrl, and ProtoView are 
trademarks of Infragistics, Inc. Incorporates portions of 2D DCM, 3D DCM, and HLM by Siemens Product Lifecycle Management 
Software III (GB) Ltd. All rights reserved. Gigasoft is a registered trademark, and ProEssentials a trademark of Gigasoft, Inc. 
VideoSoft and VXFlexGrid are either registered trademarks or trademarks of ComponentOne LLC 1991-2013, All rights reserved. 
Oracle, JD Edwards, PeopleSoft, and Retek are registered trademarks of Oracle Corporation and/or its affiliates. Tribon is a 
trademark of AVEVA Group plc. Alma and act/cut are trademarks of the Alma company. Other brands and product names are 
trademarks of their respective owners. 


Electrical User's Guide 3 


Contents 


PR CTACC Sscces cee coe Foes oat ses daes eect cwes decade cactanel cece cues ewetewes ce ceageveecbawas sestouax ductawun se cuageycevtauet sasucuesseetewes cecesgeveestapare 11 
What's: New in Electrical. ::c2..0284cctdn diel ac ail icine annie 11 
LT 9g [eg | ep ne Do CD or eee 13 
Tie ROUTING PAPC IM ice siete deb ahde essa te de thiye eee ea cede teedtneeeee ced eegedeeeeedleds bedi eadhels hidbe tienees Sidvieee ees 15 
CAD OWAYS iasacg ence cesgecteabie uate esa te fedaed esa eye da tieeg Paneee ded Lede nen oy eee pa ed beuend dh ue ag dedebeod cadens did etane eed teed eee 17 
CADIS DAYS eaed vane cengedtedtee taka nace dean de pun oye died doe eee decent eee e pa ctbetkng th yaks eg dadebead ae waates dadehand awe cd cds beedieeee 18 
COMCUIS 22st cag ened edad heated eke eed fede san en dee deen cd Ate en ep ence etddbecked a getchg dedenee daa daa aed ads ete 20 

1@ 2 0) [ate eeeeeee eppereen eens oceere ror ner re tc eee ener cer terete enn CesT rarer eerie err ers erence eT freer mere rre ee eterna eter reer te 23 
DUCE: BUA Sie tetra want ote tents Sat ced eve awh Ga ecb eed ia ce elvte betas ewe be Shaadi cedec dicts Dead ea Mee a te bed es eeea dvds eben 24 
Permission Groups and Routing ............ccccccceeececeeeeeceeeeeeeaeeeeeeeseaeeeseaeeeeaaeseeeeeseaeeesaaeeeeaeeseaeeessaeessaeseneees 28 

EMG CtriGall WOnkK TOW ais cnc fcccccteteececnceeeedectenccscnndeccesdeewecesncdeescncucuseescdeesestucieeesnddeestecuetseeceudercesdeeueceenderseedecers 31 
Electrical COMMON TasKS .........::cccccceceeeceeeneeeeaeeeeeeeeceaeeeeaaeeseneeseaeeesaaeseeaaeseeeesaeeeseaesseaeeseeeeseaesseaeseenees 31 
FROUtC ‘Calle Way ssc sae ca cine Fie sea hac cae ees echt ee se neces cede ca beet nce de ee vendeesteneedeventezets 33 
Routing Cableways and Cable Trays ........:.ccccceceeeeceeeeeeeeeeeeeeceeeecaaeeesaaeseeeeecaeeesaaeeseaeeseeeescaeeseeeseneees 41 
Create: New Cabloway iris vavcsncetesceeetenbaey cwesecceeneaedenedyenccudseheesnsveeacctenandugtedieess sia nevegiteleeanaaeeyenntueddes 42 

Place components while routing CablOWAY......... eee ceeeeeeeneeeeeeeneeeeeeaeeeee teases eetaaeeeeetaaeeeeetaeeeeneaeeeenead 43 

Route cableway witha OSC brs wv éctichetetivnwestuvesedinttevw dea sebndenicheewedtastevesete en inaeehedneleewedneesedndteewenns 44 

Copy a. CableWay CUM divi tevsectleseeevebedsesteseteetes puetyeecduanetdeva ci eeseene anes bvescdan ein dvesteaeeeennbepestiened cd 44 

Branch cableway from a turn feature ...........eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeee ee aeeseseeaaeeeseeeaeeeseeseeeeeeeeeeeeees 45 

Branch cableway from a Conduit End feature ...... eee ee eeeeee ee eeee eset eeeeee eee aeee ee eeaeeeeeeaeeeeeteeeeeeeeeeeeees 45 
EXtendexisting CaDlOWAY ‘swiss bevcsizentacnled uenneeveerattcvw dra uebndeicheewedtaeteveste on etaeehedneleewedaeesedntteeins 46 

Flip:a cableway part While FOULING sive cctcedevccneesvesntevwedneehndenics sevestubeseestde media ybndeneheewenabeenereteereens 46 

Modify multiple cableway Cross SECTION SIZES 00.0... eeceeeee cette ee eeeeeeeeeeteeeeeetaeeeeeteaeeeeeeeneeeeeeeeaeeees 47 

Modify cableway feature CroSS SECLION SNAPE ......... ee eeceeeeeeeeeeeeeeeeeeeeeeeeeeeeeteneeeeeseneeeeeteeeaeeeeeeeaeees 47 

Flip a: routed Cableway Oe iscicccsi cance the dsncecenected evvesnetevn diet evbresiceeewestndy edits eronauebndsttleewedtenenednateewens 48 
Choose a Working Plane ...........eccccceeeeeeececeeeeeceeeeeeaae scence ceaeeecaaeseeaaesaeeecaaeeeeaaeseeaaeeeeeeseaeeeeaeseeneessaes 49 

Define settings for CableWay ...........ccceecccceeesecceeeeeeeeeeeeeeceeeeseeceeesaseaeeeeaaaceeesaaaaeeesaaaaeeeeeseaeeeseeeaeeneneed 49 

Define cable tray Darrel... vicccccscvscceets Yeckecntecctegenveacepdiceactep decked toecneds cyuadtedevecietandecdene theaters svecceneoneds 49 

Modify cable tray Darriers s:.v..ccscceccctecevecsshe ceecuues be cnte deve cectta decdeet eveaatteavesdiadeeeunuess desde caeeeameaeereaseacneens 50 

Select cableway Cross SeCtION PrOPEPtieS ..........ceeeceeeeeceeeeeceeeeeeeeeceeeeeceaeeeseaeeeeaeeseneeeseaeeeseaeeeeneeseaes 50 

Set Offset Reference Dialog Box (Cableway) ...........c::ccccccccceeceeseeceeeeeceneeesaeeseaeeseneeeseaeeesnaeeseneeeeaes 51 

Route Multiple, Parallel Cableway RUNS...........:cc:ccceeeeeseeeeeeeeceeeeesaeeeeaaeseeeeeeeaeeeeaaeeneaeeseeeessaeeseaeeeeeees 52 
Route stacked CablewayS............ccccccceeeseeeeeeeenneeeeeeeeeeeeeaeeeeeeaaeeeeeeaaeeeeeeaaeeeeesaaeeeeeeaeeeeetaeeeensaeeeeneaa 53 

Route side-by-side CablewayS...........c:ccccecessieeeeeeeneee erences ee eaeeeeeeaaeeeeeeaeeeeeeaaeeeeesaeeeeesaeeeeneaeeeeneaa 54 
Cableway Settings Dialog BOX...........cc:ccccseeeeseeeeeeeeeceeeeeaeeeeeeeeseaeeecaaeeeeaeeseeeesaeeseaaeeseneeseneeescaeeeeaeeseneeees 56 
General Tab (Cableway Settings Dialog BOX) ...........c:cccecccecceeeeeeeeceeeeeeeeeeeeaeeeeaeeseneeeseaeeeseaeeseneeeeaes 56 

Cross Section Tab (Cableway Settings Dialog BOX) ...........ccccseseceeeeeeeeeeeeeaeeeeaeeseneeeceaeeestaeeeeneeseaes 59 
Defaults Tab (Cableway Settings Dialog BOX) ...........ceccceeeececeeeeeeeeeeeeeeceeeeseaeeeeneeseeeeesaeeesaeeeeeeeee 60 

New Cableway Dialog BOX..........::ccccceceeceeeseeeeeeeeeeeeeeeaaeseeaeeseeeecaaeeeeaaeedeaeeseaeeesaaesseaaeseeeeeseaeeeeaeeeeeeseaes 61 
Multi-Route Tab (New Cableway Dialog BOX) ..........:::cc:ceceeeeeseeeeeeeeeeeeeecaeeeeaaeeeeneeseaeeesaeeseaeseneees 64 


Electrical User's Guide 4 


Contents 


Duct Bank Tab (New Cableway Dialog BOX)..........:::cccsceceeceeceeeeeeeeeeeeeeeceeeesaaeseeaeeseeeeeseaeeesaeeeeeeeees 65 
Barriers Tab (New Cableway Dialog BOX)..........::ccccsccceeseeeeeeeeeeaeeeeneeseeeeeseaeeesaaeeseeeeseaeeesaeeeeaeeeenees 69 
Select Cableway Dialog BOX ..........cceccceseseeeneeceeeeeeeaeeeeeaeeeeeeeceaeeeeaaeseeaeeeeaeeeseaesseaaesgeaeeseeeesaeeeeaaesseneeees 70 
Cable Tray Component Properties Dialog BOX...........ccccceecceeeeeeeeeeeeeeeeeseeeeeceaeeeeaaeeeeneeseeeeetaeeesaeeneneeee 70 
Cable Tray Part Properties Dialog BOX ..........:cccccceceeeeeeeeeceeeeeeeeeeeaaeeeeaeeseeeeseaeeesaaeseeneeseaeeesaeeesaeseeneeee 71 
Cableway Along Leg Feature Properties Dialog BOX.............cccccccceeeeeeeeceeeeeeeeeeeaaeeeeneeseeeeesaeeesaeeeeeeeee 71 
General Tab (Cableway Along Leg Feature Properties Dialog BOX) ..........:.::ccssccceeesteeeeessteeeeeenaes 71 
Cableway End Feature Properties Dialog BOX ...........ccccccseeceeeeeeeeeeeeeeeeseeeeeceaeeesaaeeeeaeeseeeeesaeeesaaeeeeneeee 73 
General Tab (Cableway End Feature Properties Dialog BOX) ............ceccccsseeeeeseeeeeeeeeeeeeeeaeeeeneeeeaes 73 
Cableway: Properties: Dialog: Box ssits.ccc caus cteens eadecestt evi Gatehetevtentes Hevneeteevbegicsteneetianigeresterintevnaeatteeteeese 73 
General Tab (Cableway Properties Dialog BOX) ..........:ccccceeeeeeeeeeeeeeeceneeeeeaeeeeaeeseneeeseaeeesaeeseneeesaes 73 
Cableway Straight Feature Properties Dialog BOX .0.........cc:ccccecceeeeeeeenee tenses eeaeeeeeaeeeeeeeseeeesaeeesaeeeeeeeee 77 
General Tab (Cableway Straight Feature Properties Dialog BOX) ...........:cccccesseeeeseeeeeeeeeteeeeeeeteaes 77 
Cross Section Tab (Cableway Straight Feature Properties Dialog BoX)..........::::cccceeeseeeeteeeees 79 
Cableway Transition Feature Properties Dialog BOX ...........::ccccccseeeeeeeeteeeeeeeeeeeeeaeeeeaeeseeeeeseaeeesaeeeeneeee 80 
General Tab (Cableway Transition Feature Properties Dialog BOX)..........:::::ssccecceeeteeetteeeeneeeeees 80 
Cross Section Tab (Cableway Transition Feature Properties Dialog BOX) ............:::ccceeseeeeseeeees 81 
Cableway Turn Feature Properties Dialog BOX ...........c::ccecsceceeeeeeeeeeeaeeseeeeeceaeeeeaaeeeeaeeseeeeesaeeesaeeeeeeeees 82 
General Tab (Cableway Turn Feature Properties Dialog BOX) ............ecccccceeeeeseeteeeeeeeteeeesaeeeeneeeeaes 82 
Cross Section Tab (Cableway Turn Feature Properties Dialog BOX)..........:::::cceeeseeeeteeeesteeeeneeeeees 84 
Cableway Turn Transition Feature Properties Dialog Box ...........:::cesceeeeeeeeeeeeeeeeeeeeeeeseeeeeseaeeesaeeeeneeees 85 
General Tab (Cableway Turn Transition Feature Properties Dialog Box) ..........:.::cccceeseeeeseeeees 85 
Cross Section Tab (Cableway Turn Transition Feature Properties Dialog Box)............::0::eseeee 86 
Route COMGUIGs 2. .cisccccscccscccee veces seckec etedecocees sedeeneearscuceestte vscdecnuetecuceerscernscsceduaccveudevevelectccercuuuteverscvsna¢eucetees 88 
Create Mew :COmOU tes sss2-c% ssheetects sedeetesebatesce dle: as bsedaedencsany oc sfadence eden de vansevieledees eestudensal sfesccenaien aneena vale 97 
Add: CONAUITS 10 asCUCt Dak 2 depen ze coucese Seca etacszuesece Sones ch cencaete’ edges ded bgegice henna: aabyeaniel odees aaapyesess edeeeaidbe: 99 
Connect Conduit End feature ..........ceeeeeeseceeeeeceeeeeeaeeeeaae scenes caeeeeaaeeeeaeeseeeeesaeeesaaeeeeaeeseaeeescaeeesaeeseneeees 99 
Place components while routing CONCUIt ....... eee ee eee eee etne ee etter ee eet ae ee ee ea nese ee eaaeee ee taaeeeeeeaeeeeeeaeeeeneea 100 
Route conduit with an external OffSet.......... ee eeceeee een eeeeeene ee erence eee ae ee eee aeeeeeeaaeeeeetaeeeeeeaeeeeneaeeeeneaa 102 
Route conduit with a cardinal point offSet .......... eee ee cence ee eene ee ee tae ee ee eaaeeeeeeaaeeeeeeaaeeeeeeaeeeeeeaeeeeneaa 104 
CODY AiCOMUIE TU Mis 28sec tat ieteatzoalsatesaedecencOrdest ancbeestae | cyencivanceats coauet tes bueaese eens Bedbucrane  secebaaaenetes cree sect 105 
Extenda: existing COMGUIE TUM ssscccestecencrecal cecesccaaneresahogensdanencqesascdaesdananeynshhecansdaadeerseabcacasdaaanedacahecansedas 105 
Conduit Settings Dialog BOX .0........:ccccceesseceenceceeeeeeeaeeeeaaeeeeeeceaeeecaaesaeesaeeesaaesesaaeseaneeseaeeesaeseenaeesnees 106 
General Tab (Conduit Settings Dialog BOX) ..........:.eccceceecceeeeeeeeeeeeeeee seas eeeaaeeeeaeeseeeesaeeesaeeeeneeee 106 
Defaults Tab (Conduit Settings Dialog BOX)......0....cscecececeeeeeceeeeeeeeceeeeeceaeeesaaeeseeeeseaeeesaeeeeaeeeenees 109 
New Conduit Run Dialog Box ..........::cccccceesseeceeeeeeeneeeeeaeeeeaeeseeeeceaeeeeaaeseeeeeseaeeesaaeeseaeeseeeeeseaeeesaeeeeneeee 109 
select Conduit Dialog BOX 2. :0..cec.. eevee din eeadiee isd codeveeseedeiitl qatiaeveeceeeel adnneyes Gli avinebasteeydleaes 112 
Set Offset Reference Dialog Box (COmdUIt) .......0....ccccececeeeeeeeceneeeeaeeeeeeeceeeeesaaeeesaaeseeneeseaeeesaeeseaeeeeeees 113 
Conduit Branch Feature Properties Dialog BOX...........c::cccccceseeeeeeeeeeeeseeceeeeecaeeesaaeseeneeseaeeesaeeseaeeeeeees 114 
General Tab (Conduit Branch Feature Properties Dialog BOX) ...........:ccccccsceeseeteereeseeeeteaeeeeeeeees 114 
Conduit Component Properties Dialog BOX ...........:ccccesseeceeeeeeeeeeeeaeeeeneeseeeeeceaeeesaaeseeeeeseaeeesaeeeeaeeeneees 115 
General Tab (Conduit Component Properties Dialog BOX) .........:.cccceceeeceeeeeeeeeeeeeeeeeeeaeeeeeaeeeeneeees 115 
Conduit End Feature Properties Dialog BoX...........:cccccsccceeseeeeeeeeeeaeeeeneeceeeesaaeeesaaeseeneeseaeeesaeeseaaeeeneees 117 
General Tab (Conduit End Feature Properties Dialog BOX) ...........:::ccccccceseteeeeeeeeeeeeeeeeeeeeaeeeeeeeees 117 
Conduit Part Properties Dialog BOX .........:.ccccccceseceeeneeeeseeeeeeeeceaeeeeaaeseeaeecaeeecaaeeseaaeseeneeseaeeeeaeseenaeesenees 118 
Conduit Run Properties Dialog Box ..0......::cccccccceceeeeeeceeeeeeeeeeceaeeeeaaesaeecaeeesaaeeseaaeseneeseaeeeeaeseeaaeesanees 118 
General Tab (Conduit Run Properties Dialog BOX) ...........:::cccceesceceeeeeeeeeeeaeeeeeeeseeeeetaeeesaeeeeeeeee 118 
Conduit Straight Feature Properties Dialog BOX...........::ccccsccceeeeeseeeeeeneeceeeeecaeeesaaeseeneeseaeeesaeeteaaeeeneees 121 
General Tab (Conduit Straight Feature Properties Dialog BOX) ...........:::cccsceeseeteeeeseeeeeeeaeeeeneeees 121 


Electrical User's Guide 5 


Contents 


Conduit Turn Feature Properties Dialog BOX...........::ccccssceeeeeeceeeeeeeaeeeeeeeceeeeesaaeeesaaeseeeeeseaeeesaeeeeaaeseneees 123 
General Tab (Conduit Turn Feature Properties Dialog BOX)...........c:ccccccceeeeeeeseeteeeeeseeeetnaeeeeneeees 123 
Routing Duct Banks 2 cii0- ecco eco io cs Th scare ea sh 125 
Route: duct Dan .tcectGot eves ia Sete tee ER SEA ee ees ee A Let 126 
Route:a: sloped duct. bank*svincsiitesadvt te ented ee akties nein tdtie net pee 127 
Modity-a-ductbank...cs.csc0 ides tats Se nee a See eer on at Se ea 127 
Branch..duet Danks. wsc0. iw it Ata ee enn Gee ee ata ee ea 128 
Copy-a duct Danke). anc atten ai AO ahi th Gai ee Ee aha 129 
Change duct bank turn angle .........ceccceeeseesenceceeeeeeaeeeenaeeeeneeceaeeseaaeseaeeseaeeecaaeeseaaessneeseaeeeseaeseeaaeesenees 129 
Extend or shorten uct Dank ..........ceeccceceeecceeeeeeceeeeeeeceeeesaeceeeeaaeceeesaaecaaesaaecaeesaaeaeaeeaeaeeeseeeeeeeseeeeeenteaes 130 
Specify Slope Direction Dialog Box (Duct Bank) ...........::cccccececeeeeeeeeeeeeceeeeeeeaeeeeaaeeeeneeseaeeesaeeeeaeeeneees 130 
Select Insulation Material Dialog BOX ...........::cccccceceeeeeeeeeeeeeceeeeeaaeeeeaeeceeeeesaaeeesaaeeeeeeeseaeeesaeeeeaeeeenees 131 
Route Selection Command. .......ccccsccccssccsseeeeeseeeeeseeessaeeesneeeneneeseaesasaeesaseeeeeeeaesaesaseaeeaseaessesesnaesaneaneeeeaes 133 
Move: Route Objects iciccscitoci iecvece cs coload ise sccg cod cak hac faded teabee added hacen edad eal needa ste e etal 137 
Move a:cablowaly: 1m svcseiaivecccessietcebeieecchbegedberubvenevinn jedai tebe each Cheese tibvan dae ba eeeteeteieecdh be eedbetebveceiiaeieceetaiyy 139 
Move :a-cabloway: Dranch::cscscteicteceeavenustivicotebaavencstaeyedcetueeecus the ieotetuaeendetaeyedet beaeenus tivivetebeaveedbianredoetaayy 139 
Move a straight cabloway feature 22.0.0... ceceeececeeeeceeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeseeeeaaeeeseeaaeeeseeaaeeeseeseneeeeesenaeees 140 
Move a Set of cableway features ............ccccececccee cece ee eeeeeaeee ener ee eeeeaaaeaeeeeeeesggeaaaeaeeeeeeesedcnaeeeeeeeeeeeeees 141 
Move acablowaly (uriniscstevivenliteietcceuavecuetheivotedeevendebas sedcebeaveces Shy ete teaeicesbaetedcetuaneeue theives reavecdebne dere aany 141 
MOVe a tra nSitlo misses its faseteevencets vied cepeavenus tae teetytaavendstanyedcetuavecue tty fete taavtedetaeiedcetaaeens tavieety earned tae iedeeraaed 142 
Move: a:COMCU IE CUM is esc cattieren Aes dees Ada ain a eiedetian a A ean el ae a eee 143 
Move a:straight:COmcuits.: cciscc.s sccsecaceune ccc decae bec decie sot Jances ad Mute stavegserdedetieed saben sna Gbats based stereden deaeernaess 144 
Move a Set Of CONCUIt FEATULES «2... eee cece ee eete ee eeeeeee ee eeaeeeeeteaeeeeeeaaeeeeeeeaeeeeeseaeeeeesaeeeeeeeneeeeeeeeeaeees 146 
MOV: aiCOMCU IE CU Titi: sos. xk reste oh Jace ce ccne stale dal ok Janae ag atte ta egees egg eens eT eset ae 147 
Move: a:Comadult' Drain c hice. cccsesseus asses etc sta ade Siok aca Sette oe eet ee ee A ee a ee 148 
MOVe- a2COMCUIt Cass seeds iik Jaches cccstne che Sade eda lae yok Sansa ag Satta stavegces degeitoe bgedee see ebet eta eds epee de aes 149 
Move duct: bank tsccic.cc. fs cceiietan saseeeg atte ta i aca den a a ee a 150 
Delete: Route ODjeCts :ssiz:ctcissicc sei cecsiccah case fescaecat ach ccacdeuciczsnced ecacdeecuces tats saaececcteedsnahszacdvedtaeenouSesatdessteedeuadees 151 
Delete a Cablewa yr te <2ecisabeccatd pede sks iezet Mancee we aad badexud beget a lokehbas ved st cahobtaa te beaesk cbse Manica st il betee td ede ede 152 
Delete aiCableway: DraniChiiss: sevesneccax ‘ace eg edie ban odtaccs bec ny oi pach vated st dagnacaace boc x¥ ian de ceasd Ueaa st aoodtaa ee deear¥ ale 153 
Delete a cable tray with Darriers ..........ccceecccceeesccceeeeeeceeeseeeceeeeeseaeeesaaeaaeesseaaeaesesaaaaeseaaeeeseeeaeenseeeaeenenees 153 
Delete.a Cable:tray Darien: te.tibecere: snaeentieh dears caqodenneatoeevysdadecssashegarssahonepeuaaceaey sangenatasleenst caegdeaaeeaeeesy ease 153 
Delete a straight cableway feature... .eecceeceeeeeeneeeeeeeeneeeeeeaeeeeeeaaeeeeeeaaeeeeesaeeeeeeaaeeeeeeaeeeeseaeeeenena 153 
Delete a Cableway turn .........ceeccccecseccceeeseeceeeeeeeceeeseeceeeeseecaaesageaeaessaacaeesaeeaeaeseeaaeesneaeaesneeaeensneeaeenenees 154 
Delete a Cableway transition 2.0.0... eccceeeeeeeeeeeenne cece eae ee eee ae ee eee aeee ee eaaeeeeeeaaeeeeeeaaeeeeeeaeeeeeeaeeeeneaeeeeneaa 154 
Delete: a COMAUIT MUM w. vecs secevenvegeeczes gcceceesaectenes vivian vegeeaues sed eeesaueenveegevieenvaseeepes auneeesaebeyerastiveeveseereeases 154 
Delete a COMCUIt DIPANCh ..0....... eee ce ceeecceeeeeeceeeeeeeeeeeeeeeceeeeseaceeessaeaeeeesaeceaesaaeaeaeeaaeaeeesseeaeeeseeeaeeeseeeaeeeenees 154 
Delete: a. Straight COMUIL:. .ciccesecicees ucceceesaeeeeesaevteaevegeeeuee aed enesaueeeeengavseeedeseeevteaseneeeseyeteyeeatieeeveseeeseeases 154 
Delete & COMCUIE CUNT 2... ceceeeccceeseeceeeeeeeceeeeeeeeeeeaeeeeeeeseeaeeesaaeceaeesaeceeeeseeeeeesaeeeeeeseeeeeeesneeeeeeseneeeanenees 155 
Delete: GUct: Dank: va.cccts nctecieigeccees gcceceesaectenesaeteenyegee aves audegesaueenvenaaysebnvaseieres aacneeeseeteyeraagiveeveseereeasrs 155 
Delete Conduit from CUCt DANK 0000.2... eee cece e ee enne ee eee ae ee ee ea ae ee ee ee nese ee ea ae ee ee ea dees ee eaaeeeeeeaaeeeeeeaaeeeeeeaeeeeneea 155 
Cit, PrOPOrtles ci ecco ctr ase cece cece celta a et ec ences Senteaeee eee Seca net exacen ee bate Scubeamencee feed acuensunetue roca scubeatencus foaueeueeaene 157 
Edit cableway: propertios'ss ...ccc.vs.cectsasdicerssla feck stan peevbsluvpehvaadiven dal Sebhaaadbecseulaseet a adisertalaieebvianteeesladee tans 160 


Electrical User's Guide 6 


Contents 


Edit cableway turn feature ProperticS 2.0.2... eee ceeene cece eeeeeeeee ance ee eaaeeeeeeaaeeeeeeaaeeeeeeaaeeeeeeaeeeeeenaeeeeneaa 160 
Edit cableway straight feature ProperticS ......... eee eeecceeeeeneeeeeenee ee ee eaaeeeeeeaaeeeeetaaeeeeeeaeeeeesaeeeeetaeeeeneaa 160 
Edit cableway along-leg feature Properties ......... ce eeeceeeeeneceeeeeneeeeeeeeeeeeaeeeeeeaeeeeeeaeeeeeeaeeeeeeaeeeeneaa 160 
Edit cableway end feature Prope rtieS .........eeeceeeeeeeneeeeeeeeeeeeeeeaeeeeeeaaeeeeeeaaeeeeesaeeeeeeaaeeeeesaeeeeeeiaeeeeneaa 161 
Edit cableway transition feature PropertieS ........ ee eeeccceceeeneceeeeeneeeeeeaeeeeeeaaeeeeeeaeeeeeeaaeeeeeeaeeeeeeaeeeeneaa 161 
Edit cable tray part PropertieS 0.0... ee ceceeeeenne ee eter ee eee ae ee ee ea ae eset tana ee eee aeeeeeeaaeeeeseaeeeeeeaeeeeeeaeeeeneaa 161 
Edit Conduit rUn ProperticS ..........cceeccceeeeeeceeeeeeeceeeeneeceeeeseaceeeseeeaeaeesaeaaeesseeaeeeeaaeeeseeeaeeeeneeaeeeseeeaeenenees 161 
Edit conduit straight feature ProPertieS 22... eee eeeeteeeeeeneeeeeeeene cece eae eeeeeaaeeeeeeaeeeeeeaaeeeeetaeeeeeeaeeeeneaa 162 
Edit conduit turn feature Properties ........ eee eeeeeeeeenneeeeeeeeeeeeeeae eset eaaeeeeeeaaeeeeeeaeeeeeeaeeeeesaeeeeeeaeeeeneas 162 
Edit conduit branch feature PropertieS .......0.. ee eececeeeeneeeeeene ee ee eee ee ee eaeeeeetaeeeeetaeeeeetaeeeeeeaeeeeneaeeeeeeaa 162 
Edit conduit end feature properties .......... ec ccccescccceceseceeeeeeeceeeeeeeceeeeeaaeeesseeaeeeeeeeaceeeneeaeeeseeeaeeeseteeeenenees 162 
Edit conduit Part PrOPEMllGS sec vecerceicesnecevadieetevinqcevtseesogeivanecevbiecengeevanteevbinceeghivantceveandiwererineceveateegeenins 163 
PSOE: TANS UO costes acest Seas tec ees ec ce eee eu ecee ces Sete betees cane uated cubeaeeade Seta uetnesanetueuoteaeubeateucds Soenseexsces 164 
Create aitransitiont::.cexs vt aati lhe ae ei ee eds ee tt 171 
Create a transition While rOUtING ...........cccccceeeceeeeeceeeeeeeeneeceeeeceaeeecaaeeeeneeseaeeeceaeessaaeeeeneeseaeeescaeeeeaaeeeneees 173 
Select Part! Dialog: BOX 2.2) as oecs se ectezhesd cha fekid eeece hs bededd geteadacn Senay sevhevate ledeateg ode teach eden ciara oteddaees 174 
Transition Settings Dialog BOX...........ccscceccceceeeeeeeeeeeeneeeeeeeeseaeeecaaeeeeaaeseeeeesaeeesaaeseeaeeseeeeeseaeeesaeeneeeeeaes 176 
General Tab (Transition Settings Dialog BOX) ...........c::ceccceeeeeeeseeeeeeeeeeeecaaeeeeaeeseeeeseaeeesaeeeeneeees 176 
Cross Section Tab (Transition Settings Dialog BOX) ..........:ccccesceeeeeeeeeeeeeeeaeeeeeeeeeeeeetaeeeeaeeeeneeees 177 
INSeMt: COMPOMEME ie scn cde ete cee scares cache vata achcccbante scents sacuceuadaveuccysusnesanaes cuucuccudeancersauccchanestesetdantuesancecy 178 
Insert a cable tray COMPONENA........ eee ee eenee eee enee ee eee ae ee eee ae ee ee ea nese seta ae ee ee ea dees ee eaaeeeeeeaaeeeeeeaeeeeeeaeeeeneaa 182 
Insert A CONCUIt COMPONENT... eee cece eene ee ee etee ee eet ae ee eet ae ee ee ee ae ee ee te dese ee eaae seen eaaeee ee eaaeeeeeeaeeeeneaeeeeneaa 183 
Insert a Component While FOUTING «2... ee eeeeeeeeeene eect eee ee ee ee ae ee ee ea nace ee ea nese eeea dese ee eaaeeeeetaaeeeeeeaaeeeeneaeeeeneaa 184 
Rotate a CONAUIt COMPONEN ....... eee eee ee eete eee eette ee eee a eee ee te ae ee ee ea ae ee ee ta ae ee ee ea ae ee enna nese en eaaeee ee eaaeeeeeeaeeeeneaa 185 
Move a Cableway COMPONEMM ..........ceecceeeeeeeceeeeeneeeeeeeeeeeeeaeeeeeseaeeeeeseaeeeeeseaeeeeeeaaeeeeeseeeeeeseneeeeeeeeeaeess 185 
Move a CONCUIt COMPONENT... eee ee eeeeeeeeeeee cece eee ee eeeeaeeeeeeeaeeeeeteaeeeeeeeaeeeeeseaeeeeesaaeeeeeseeeeeeseneeeeeseeeaeess 185 
Edit COMPONENT PrOPeItieS 0.2... eee eect cece ette ee eee ae ee ee ea ae ee ee ea need ee te ae ee eee ae ee enna ae ee ee eaae esse eaaeeeeeeaaeeeeneaa 187 
Delete & COMPONENN 02... .eeecececeecccceeeeeceeeeneeceeeeneeceeeesaeaaeeeseeaaaesaaecaeesaaecaeessaeaaeesnaeaaeesneeaeeeneeeeeesneeceenenees 187 
Insert Component Settings Dialog BOX ..........ccccceccceceeeeeeeeeceeeeeceeeeeeeaeeeeaeeseeeeseaeeseaaeseeeeeseeeesnaeeseeeeeaes 187 
General Tab (Insert Component Settings Dialog BOX) ..........:.:ccccceeecceeeeeeeeeeeeeeeeeeeeeesaeeesaeeeeeeeees 187 
Auto Connect CablewayS .........:csssccsseeeeeseeesseeeeseeeeneeeeseaeseneeeenseeeseaesasaaesaaneeeneeeeseaesaseeeenseaeseaeseseaesaseaeenes 190 
Route:cableways automaticalll \i:cccivescecctes vaca ghicavsecvbascuteebesnte ches sii gvivar ese bandungebvansectveuaa gehvav sees ban cnteeteans 191 
Merge two duct bank SEQMENt ......... cece ceeeeeeeeeeeeeeeeeeeeeeeteaeeeeeeeaeeeeeseaeeeeeseaeeeeesaeeeeeseeeeeeseneaeeeeeeeaeees 192 
Duct: Banks at Pull Pits. 4 fess heccecegececieae hedge fesdteze. bigciespevetavec begins ase bees hte td enter eget 192 
Place Equipme mt : sicscccs sccccecessecccezsnct sccesececet ceattees ecncecte cect ectezeneceee cecseeeescedtece suet sceesteuete cuedeceessncueeecueeceezucee 194 
Place equipment from the Catalog «0.0.2... ..ccccceceecccceeeecceeeeeeeceeeseeaeaeseaeaaeesseaaeeesaaaaaeeseeeaeeeseeeaeenseeaaeeeeeees 197 
Set positioning relationships for EQUIPMENT .............cceeeeeeeeeeceneeeesaeeeeaeeceeeeecaaeeesaaeseeneeseaeeesaeeteaaeeeneees 198 
Edit CQUIPMENT PIOPOMllOS :. socics acecexceaieedseahscaegdaqanesesaheceeydhaeeceasel dans canamerzisl eas deapeeeauelodandaaanespcadcarvians 199 
Edit equipment relationships .............cccccceecccceeeeceeeeeeeeeeeeeeeaeeeeeeaeeesasaaaeeesaaaaaesaaaaaeseaaeeeseeeaeenseeeeeeneeees 199 
Equipment Properties Dialog Box ............c:cccccescecceeeeeceeeeeeeaeeeseeaeeeseaaaeeesaeaaaeesaaaeeseaaeeeseeeaeenseeaaeeeteees 200 
Occurrence Tab (Equipment Properties Dialog Box) ...........:::ccsceeeeseeeeeeeeeeaeeeeeeeseeeeeeeaeeeeaeeeeneeees 200 
Definition Tab (Equipment Properties Dialog BOX)..........ccececeeeeeeeeeeeeeeeeeeteeeeeeeseneeeeeteneaeeeteneaeens 208 
GOMMECUON FE AD 5022 ccatssaten ty sectes ce nenecec uly Gactadtnsneteyedins dhacntunseucuaeauecunae leShaeecsutuevs etecaetasneunaienneny ends 209 
WiSUlAtIO Mn: Ta orate Sedacaaisbdeees ieeec ahs euaccte eseeddaskueciite vecens anaunasute eduacduauteai as (ecene deg etess se eceaeaequenitegtecsie abs 209 


Electrical User's Guide 7 


Contents 


Cable accstaces site cot ods coamescezcazsucncacezcuscceuatursvesecacccsecucuduatecstactedcuasuctersticpexaceexcsacetucesedenivenddstauacevaudvetaestaceagcaste 210 
Routing Cable Example ...........c::cccccceceeececeeeeeeeeceneeecaeeecaaeceeeeceaeeesaaeeseaeeseaeeesaaeessaaesdeeeeseaeeesaeeseaeeseaes 211 
Routing Cable in Disconnected Networks ...........::cccccceeeeeeceeeeceeeeeeeaeeeeaeeseeeeesaaeeesaaeseeeeeseaeeesaeeseaeeseaes 212 
Routing Cables in Cable Tray with Barriers............ccccccccsseceeseeceeeeeeeaeeeeaeeceeeesaeeesaaeseeeeeseaeeeseaeeseaeeeeaes 214 
[aks=) in @tcle)(-pemeerrepeeccrrr terre mereecrrerreres erect ree reer reece reerrere reece eerreee reece rreetcee cence rererce mec pe er eeeree 214 

(GFE ALC CAO xc cnS scat tah lets oleae dtu lenstsS saat acenbietas i anews taceenca Codes tue tunel atteey taabaemerecsaaebarnngemiennea rte 214 
LGXo) oh: Were] o) (3a | eeepeeeeee reece eerere ne rcere er cercere ecee eremeerrerercrereeeecrecrce re rpererecer cree creecreeeeer eer renee e 216 
Edit: Cable: properties sissis ats sec cacti cesdeeta (becet caah dette bdeeay ti aananace Geces' aa sguaet ta tdeny tasgucee tad decst caageistta ances ands 216 
Edit parallel cable properties ...........ceeecceeeeeeceeeeeeeeeeeseeeeeeeeeaeeeeeseaeeeeesaaeeeeesaeeeeeseeeeeeeeeeaeeeseeeaeees 216 
Edit paralleled Cable properties .......... eee eceeeeceeeeeeeeeeeeeeeeeeeeaeeeeeeeaeeeeeeaeeeeeseaeeeeeeeeeeeeeeeeeeeeeeeeaeess 216 
Y=) (=3( == Meers 16] (= 00 | 8 eae 217 
Delete a parallel Cable oo... ceeeeeceeeeeeeceeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeaeseeeaeeeseeaeeeeseeaaeaeseeaaeseseeseeeeseeeeneeess 217 
Delete a paralleled Cable... eeececceceeeceeeeeeeee erences ee saeeeeeeaeeeeeseaeeeeeseaeeeeeseaeeeeeseeeeeeseeeaeeeseeeaeess 217 
Select Part Number Dialog BoX...........c:ccceecceceeeceeseeeeeeeceeeeeeeaeeeeaeeseeeeeseaeeesaaeeseaeeseeeeesiaeeetaeeeeneeees 217 
Cable Properties Dialog BOX ..........::ccccsceceeeeeceeeceeeeeeeeeecaeeecaaeseeaeeseeeeeseaeeeeaaeseeaeeseeeesiaeeetaeeeeneeee 219 
Edit: Cable Patt xn .iy.eis tenia labia is Lee la ee eel atin relied ala el ai eae 221 
Edit cable path Manually «20.0... ececeeseeeeeeeeeeeeeeeeeeeeeeseaeeeeeeaeeeeeseaeeeeeeaaeeeeesaeeeeeeeeeeeeseneeeeeeeeeaeess 224 
Edit cable path using AUtOROUTE ..00..... eee eeeeeeee cence ee eeeeeeeeeeaeeeeeteaeeeeeseaaeeeesaeeeeeseaeeeeeseneaeeeeeeeaeens 226 
Setiavoidance features \...c..edalaii geet deine eneveli cdg atin edi bagieey tdi ehatiesbadegel neal 227 
Set'Way [6alures sat. Siete tied aii Agu latie lhe enively Ags latin dein aivelegielatie add eed 227 
Gopy Cable: pathiwiecseheviiateclateestectiatiedatebeereeeatiy ietetteaser abde dai detnasieestisiate bbe tiree beeen teeececeteiie 228 
Order features for AUtOrOUTING Cable ...........ceeeceeeseceeeee eens eeeeaeeeeeeeceeeeeseaeeeeeaeseeaeeseeeeeteaeeesaeeeeneeees 228 
Re=route: part Of apathy tiees veccseecncuses ste iectebe. veedsbariedeetuacese the feet Paeeedetay intel tyeeec tiv deetetaevteds ae redoeraane 229 
AUTO ROULG eae eccsvintitel oearetcvednae erbearecckbledvebsbeansedebskanlevbeanaeen thy duebebnadiedebsededlevbvar aces dieduetabeaneedebaeanberieans 230 
Cable: Selection Dialog: BOX vaccscsscccceszciseevtacevecenzeescevetacceceesstacceveaseceuas sgzccenanccecsis tgaceutaaceeeeeeeataieeaae 232 
Order of Way Features Dialog BOX ...........::ccccccceeseeeeeeee cee eeeeaeeeeeeeeeeeeeceaeeeeaaeseeaeeseaeeesaeeeeaaeeseneeee 232 
Set View by: Cable ws secscsshenaticests vex aetelecesei ele tebvaseeestires a teavatas deen tinea eine tied adeeaviedebe ed eeenies 233 
ZOOM 10 CADIS Seiehescbarecceeseiedeebvarecev tied ntbebeanincebananbebbeanecer ded vetebnasendebaxanlevbearecesblyivebebnniedebxanberieans 233 
Insert: Cable-Mark Gtr aches bivenetsicdevntvensbasd ete vecbaceeleetrer end tleduebetaieenhiyehudediareena tis badehaeeestaeeddceerase 234 
INnS@rt-a Cable MANKeON, .ssccciviedseccavucue thy fetetaavecdeban yedeeteaveces thy fete baavencebaeyedeeteaveeus taydeetadeavecdebae eden beans 236 
Edit cable: marker. properties ss. cccvesussaciestetasvecdebaeyedceteee snus thy (eetedeaeecdebaeiedetteaeeeus taviveteteaveedibaeyedonteane 237 
Move:a Cable marker sivtcccescestcctaee et net evedtececeentbtarecdccneeetcadtes vetebaegendets revdestaenenestinevebetaagecdetaeeudeutnene 237 
Delete a:cable:marken. ics. i cecgateseees hdadeetqeeciats andanect cdethads Aad geet teenie aed eet aden 238 
Cable Marker Properties Dialog BOX ..........::cccccceseeceeeeeeeeeeeeaeeeeeeeceeeeeseaeeeeaaeedeaeeseeeeecaeeesaeeeeeeeees 238 

INSOMES Plt ci cces sec csecees dees see svsccecaqutecucacnadees shed cuncavcadeadeuteveeteecsutes cectwescatendeedsutacescaresatedcundsesduureusteautaceecucdes 239 
Insert multiple cable tray Splits 2.2.2... ceeccceeeeeceeeeeeeeeeeeeeeceeeseseeeeeseeeaaeesaaaaeeesaeaeeeseeaeeeeseseaeenseeeeeentnaes 242 
Insert a single Cable tray Split... eee ccceeeecccceeeecceeeeeeeeeeeeeeeaeeeeeaeeeeesaseaaeesaeeaeeesaeaaaeseeaeeeseseaeenseeeaeenteees 244 
Insert a single Cableway Split .............ccccescccceseecceeeeeeeeeeseeeaaeessaeaeaeseaeaaeesaeaaaeesaeeaaaesseeeeeeseeeaeeeseeeeeenteees 245 

SCQUENCEODJCCES sececiaee cece recta ceac eco oer ieee essed eee tae ated Ee acerca a ees ee ee eae 246 
SEQUENCE Aa: CONCUIE sss ee ie iee ite kage ed nda a dea ele ake 247 
Sequence:a Cable tray. s..:2uhvs.getecss eigen elietaade vite dade ed det eav ee dti ceva neiideliaeeadnelve snes 247 
Sequence’a WBS ieMiwiseecvsisseeseeseee lige ladeach ces eed dh ed eeedaav See da cee eaedh edie weld eaddve cies 247 

QUICK ROURC oe wikeci cece teecie he cheeteeeceet ae lecd ett tecates edeaesttteceeten desde tested tdecdeetabecuct eel ecteeratevset ceaeeteetvencentedtwcraatie 248 
JOIN: TWO: SxIStiNng ;CableWayS..ssieicteetseesseuleegetelavecesentydbeteiyee ts i neyetvhuuecet sexgestaleetestleeystehatveeemetedtetaty! 255 
Join two existing cableways at a branch POI... eee eee eeee ee eeeeneeeeeeaaeeeeeeaaeeeeeeaaeeeeeeaaeeeeeeaeeeeeeaaes 255 


Electrical User's Guide 8 


Contents 


Join a cableway from a NOZZIE OF POFt «eee eeeeeeeeeene cece eee eeeeeaeeeeeeaaeeeeeeaaeeeseeaaeeeseeaaeeeeeeaeeeeeenaeeeesenaes 256 
Join cableway from a nozzle or port at a Oranch POINE «0.00... eee cece center eeeeaeeeeeeaaeeeeeeaaeeeeeeaeeeeneaaes 258 
JOIN tWO EXISTING CONCUIES 02... eeeetece ee etneeeeeeaeeeeeeaaeeeeeeaaeeeeeeaaeeeeeeaaeeeeeeaaeeeseeaaeeeeseaaeeeeeeaeeeseeaeeeeseaaes 260 
Join two existing Conduits at a branch POINT «0... cece cece eeeeeeeeeeaeeeeeeaaeeeeeeaaeeeeeeaaeeeeeeaeeeeeeaeeeeneaaes 260 
Join a conduit from a NOZZIC OF POM... eee eeeeeeeeenneeeeeeeaeeeeeeaaeeeeeeaaeeeeeeaaeeeseeaaeeeseeaaeeeeeeaaeeeeeenaeeeenenaes 261 
Join a conduit from a nozzle or port at a Dranch POINK...... eee cece cece cent ee eeeaeeeeeeaaeeeeeeaaeeeeeeaaeeeeneaaes 263 
DISCONNECE COMMAN Sissi ciesenicheisssssssescesdetscauassvweuneasustawacaesuedeaadsubsaebasuedoabustewanseeussdbasWasassesusleanusleuseas 265 
Disconnect:a‘cableway os... sect ain hae caveat nae Leet ain eae eas 266 
Disconnect a Cableway feature .............cceceeecesece cece eeeeeeeeaeeeceee eee eaanaeeeceeeeeeaaanaeeeeeeeseseeeaeaeeeeeeeeeeeennaeess 266 
Disconnect a set of Cableway featUres ............ccccceeeceeeeesececeeeeeeeeeeaeceeeeeeeeeeeaaaeceeeeeseseceaeeeeeeeeeseesanaees 267 
DiSCONNECE A CONCUIE FUN wo... eee cece cece cc eecccseeeecessceeeeeeeescesaueuceeeaeueueeeaeseesauaueeeuauueeueeaueesauaueeesaueeseeaaeeaes 268 
Disconnect & CONUIt FEATULE oo... cee c ccc eecccc ce cececeeeceeesueeceseausuueseeeuseeauaaseesaaseuseueeseesuuaaeeesuaaeeseeaaeees 268 
Disconnect a Set Of CONCUIt FEATULES ........ eee eee ccccceceesesseceeececeaeensseseeceeeseaaessseeeeeeeeseaasaeeeeeeeeseanageseeeeeeees 269 
View Cable: Schedule vivivcvsdeccnccisccsusiasetcecaiciensecuienseansutusidtiuadededucssdscuudedddeiudstucdudedadecuucsadsevdevddscuudsdudeadteve 270 
Viewing Retrieved Cables ..........ccccccccccecssececessneeeeescneeececnaeeeescaeeeescaaeeeescaeeeescsaeeeessaeeeessaeeeeseseeeeseaes 270 
IMPOR CADISSs ise Fh ced tateet acteckt MeN cs Lich eRe laine acs AE ae tacks lee oe aks Lot Se la 271 
Cable Schedule Documents Dialog BOX ..........::::cccceceeeseeceeeeeeeeeeseaeeeeaeeceaeeeceaeeesaaeseeneeseaeeesaeeeeaeeeenees 272 
Cable Schedule Dialog BoX ..........:ccccccceseeeeeeeeceeeeeeeaeeeeaaeeeeeeeceaeeecaaeeseaeeceeeeesaaesesaaeseeneeseeeesaeeeeaaeeeenees 273 
Appendix: Property Dialog BOXES ..........::eccceseenseseseeeeeeeeeeeeeneenenseseeeeeseseseeeseseeneeseseseeeseseeneeseseeneesnseeeenens 275 
COMMUTATION, Tala 2. ret ae ase a a eae eae ea dl ee da eae ds Sa ea ce ue Do ae a un ated Mieeece de tted 275 
Transfér Ownership. Dialog BOX: siscccicccececcireccccaeincceccaecectacetecivcareccevasatececcatsdects cataceecarecesvaniacceenate 276 
GONNECIONS: TaD che wecsbol cect te eset sot ear at etic bee ick ctor ate tate neua teed oy eo iabudin aks Sani aan titetin bald eben ea taielooalas 277 
PYSTINITION FAD See ectccntes ise bcveesuahs wetaterote cheeecine boeken da rasa teterrice siltrs baebeakeemiehs navoenualeatentanctosnenicdine weracbiaalss 277 

IN 0) = 00 iso ennai rm a Pe 277 
Relationship: Fab vivceeceetecteeceetsweteces atesteaeecitare ale teens nennce aevecasedce techy advanestsyevicn eieeaaestebteradebeen nacnraue 278 
OCCUINENCE TaD tei stetekt scam chs eeeutl steak etic tela tbaak tee tatlniga ut tt tr aid a ake Sata ad etal tn Lavell acetal ez alelags fas 279 
Select-System: Dialog: BOX: castsecietereecteetecvessetestets vevegebasecnenthasvacdeads recta ne taguraaaceestledtecventeteereveresviade 283 
Appendix: Moving at Boundary Connections ................:ccccceseeeeeeeeeneeeeseeeenseeeeeeesnseeeeeseseeneeseseenenseenenens 284 
Connecting cable trays or cablewayS USING MOVE ........::.:cc:cccececeeeeeeeeeeeceeeeeceaeeesaaeseeeeeseaeeeeaeeseaeeneees 284 
Connecting Conduit runs USING MOVE...........c:ccccceceeeeeeeeeeeeeeeeeceaeeecaaeeueneeceaeeecaaeessaaeeseneeseaeeesaeeseaaeseneees 288 
Disconnecting cable trayS USING MOVE .........ceeeeeceeeeeee cece enne ee ee eae eset eaaeeeeeeaaeeeeetaaeeeeeeaaeeeeetaeeeeeeneeeeneaa 290 
Cable tray to cable tray CONNECTIONS ............ceecceeeeeeeeeeeceeeeeeeaeeeeeeeeeeeeeeeaeeeeaaeeseaeeseeeesaeeetaaeeeeneeee 291 

Header to branch CONNECTIONS .......c cece cece cc ee cececeeeccssaueuceeeeusuueeeeeseesauaueeesuaaaueeeaeeeseuaueeesauaueeesauaes 293 
Disconnecting CONAUItS USING MOVE 000.0... ee eeeeeeeeeeeeeeenne ee ee eect eee ae ee ee ta nese ee eaaeeeeeeaaeeesetaaeeeeeeaeeeeeenaeeeeneaa 294 
Conduit run to CONCUIt FUN CONNECTIONS ....... cc ccccccccccccccccccccccecceeeeeeceeecceaceeeeaceceeecececaceeaneeenenanenaeenans 294 
Conduit header to branch CONNECTIONS ........cccccccccccccccccccccecceccesececececeeceeececacecacecaceseceeaneeeeaeaneeananans 295 
Appendix: Deleting at Boundary Connections...........csccssecceseeeeeseeesseeeeeeeeeeeneeseaeseneeeeneeeeseeesesnaesnseeeeeees 296 
Cable tray to cable tray CONNECTIONS ............cccccceceesseceseeeeeeceesaeeeseeeaeeeesesaeeessesaeeesseaaeeesseaeesesenaneeeseaaes 296 
Conduit run to CONdUIt FUN CONNECTIONS ou... eee c cece cee eeececcceeeceaeeeeeceeeeesuaueueesucesseuaeaueeseeeeeeueeaneneaseees 299 
Header to: branch, CONMECUIONS iaicesisacteceh sales aah cc adeetded ee gad ved oa Sant qcedvecedhe fea deeclited 2eltad ecedeeandons 301 
Conduit header to branch CONNECTIONS ........ cece cece cece eee eeceecceeeceaueeeeceeeeueuaeeeeesueeeseuseaueeseeeeeeueeauaaeaseees 303 


Electrical User's Guide 9 


Contents 


Appendix: Cable: AUtOroUting pocsesisscccc. csccccesteszccetoencenes ta set cs enccccee tesccbeteeaccees ie setecsgeeececeeasaceeteenceeestaaets esd 306 
Appendix: Sharing Cable Data with SmartPlant Electrical ..................c:cccccsseeeeeeesceeeeseseeeesesenenseeenens 309 
Overall: WOrkilOwW cscocee theta slot Ai Rt eA Ee ec a A 8h th A Ear ad So 310 
Retrieving: Cable/Data tnt. tii oe aisha el iv aia eet aa ess 313 
View: Cable: Schedule sn.icc.. iste. tte Selo denise ete Reh he ein AL Aa Bel eda 313 
Publishing:3D, Datars. aieieernu eis Ae eee ee er le 318 

SD Model Data: vcs i docs oo, Atte hata hae As Adel AI eel 318 

3D Model Data Component COMMON TasKS ........:.ccccceeeceeeeceeeeaeeeeeeeceeeecaaeeeeaaeseneeeseaeestaeeeeneeee 319 

Setup (3D Model Data Component) ............ccceccceeeeeeeeeeeeeeeeeeeaeeeeeeeceeeeeseaeeeeaaeseeaeeseeeesaeeetaeeeeneeee 320 

5] Peo T: | een Ne eee 324 
UNCON sasis soak tcc ss ta dcd iden toSe sonedeud iaiec ewan eo deed Scweec te anced cui Soette basa aa; wwi adee be casuuaduubadecuuwa se suoawtddabasva anduaeuscdabuevasnevecundde 344 


Electrical User's Guide 10 


Preface 


This document is a user's guide for the Electrical functionality of Intergraph Smart™ 3D and 
provides command reference information and procedural instructions. 


Documentation Comments 


For the latest support information for this product, comments or suggestions about this 
documentation, and documentation updates for supported software versions, please visit 
Intergraph Smart Support (httos://smartsupport.intergraph.com). 


i ] = = 
What's New in Electrical 
The following changes have been made to the Electrical task. 
Version 2016 (11.0) 


Updated the Cable Schedule dialog box with new commands to review the retrieved cables. 
For more information, see Cable Schedule Dialog Box (on page 273). 


You can now move or delete objects at boundary connections while maintaining the 
electrical design intent. For more information, see Appendix: Moving at Boundary 
Connections (on page 284) and Appendix: Deleting at Boundary Connections (on page 296). 
(P2 CP:249685, P2 CP:267185, P2 CP:268379, P2 CP:264940, P2 CP:248568; CP:300832) 


Added a new Disconnect command that allows you to disconnect route objects without 
disturbing the rest of the network. For more information, see Disconnect Command (on page 
265). (P2 CP:293435) 


You can slide a branch leg along a header run without disconnecting the branch. For more 
inofrmation, see Move a cableway branch (on page 139), and Move a conduit branch (on 
page 148) (P2 CP:293434) 


You can now select a straight feature on a run, and move the feature to connect the run to 
an adjacent run. For more information, see Move a set of cableway features (on page 141) 
and Move a set of conduit features (on page 146). (P2 CP:300832) 


You can select a section of electrical network using the new route selection commands. For 
more information, see Route Selection Commands (on page 133). (P1 CP: 248690, P2 
CP:293434, P1 CP:297357) 


Added a new Quick Route hii command that enables you to join two existing cableway 
segments or conduit segments. For more information, see Quick Route (on page 248). (P1 
CP:248716; P1 CP:248717; P3 CP:288004; P3 CP:290874; P3 CP:290886; P2 CP:291085) 


Added a new locate filter, Construction Graphics. For more information, see Edit 
Properties (on page 157). (P2 CP:271166) 


You can now select cable tray partitions using the Enclosed Runs option in the Locate 
Filter. To select an entire cable tray run, use the Enclosing Runs option. You can add 
barriers to an existing cable tray. You can also modify, and delete the partitions of a cable 
tray. For more information see, Cable Trays (on page 18). (P2 CP:186222) 
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= You can now select conduits in a duct bank using the Enclosed Runs option in the Locate 
Filter. To select an entire duct run, use the Enclosing Runs option. You can also move or 
delete the duct bank along with its conduits. For more information see, Duct Banks (on page 
24). (P3 CP:276232) 


= You can now set the software to remember the last used working plane when routing 
cableway or a conduit. For more information, see Defaults Tab (Cableway Settings Dialog 
Box) (on page 60) and Defaults Tab (Conduit Settings Dialog Box) (on page 109). (P4 
CP:258470) 
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The Electrical task uses point-by-point route design to insert cableway, cable tray, and conduit 
components into a 3-D model. After routing the cableway, cable tray, and conduit components, 
you can place cables to route through them. 


= NOTE Acableway represents a path for a cable tray or bare cables. The cableway has no 
physical counterpart; it simply reserves space. Cable tray, on the other hand, does have a 
physical counterpart. 


For models that include underground placement of electrical cables, the software provides a 
duct bank option which allows you to draw the cableway and place conduits at the same time. 
The duct bank object lets you design conduits of the same specifications or individualize each 
conduit run, if needed. 


Electrical Systems 


Electrical systems are a way of organizing electrical objects such as cableways and conduits, 
within the system hierarchy of your model. You also use the electrical system to control the 
specifications that can be used within the system, such as conduit, cableway, and cable tray 
specifications. 


You can create and organize electrical systems using any criteria you choose. For example, you 
could base an electrical system on the area where the objects are located; you could also base 
an electrical system on the designer who models the cableway. 


You create electrical systems in the Systems and Specifications task or by right-clicking the 
objects on the System tab in Workspace Explorer. Electrical systems can later be reorganized 
in the system hierarchy based on your access privileges to the permission groups. 


The Electrical task includes the following commands: 


Select - Resets all commands and allows you to select objects in the model. For more 
information, see Select in the Common User's Guide. 


Route Cableway - Creates a new cableway, duct bank, or cable tray; extends an existing 
run; or routes to an end feature. For more information, see Route Cableway (on page 33). 


Route Conduit - Creates a new conduit run or extends an existing run. For more 


information, see Route Conduit (on page 88). 


Insert Transition - Adjusts the cableway to accommodate combinations of change in 
shape and size, manually places and modifies a transition, and indirectly changes a cross- 
section in the cableway routing. For more information, see Insert Transition (on page 164). 


Insert Component - Adds a component into a cableway or conduit run. For more 
information, see Insert Component (on page 178). 
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‘Ef, | Auto Connect Cableways - Automatically places the fittings needed to connect a 
cableway. Zero spec cableway (Cws-0) is routed between existing cableways and the 
new cableway is automatically placed. For more information, see Auto Connect Cableways 
(on page 190). 


3 | Place Equipment - Selects any equipment from the Catalog and places it in the model 
and modifies the offset of the equipment and its relationships. You can mate, connect, or 
align equipment, and precisely position the equipment. For more information, see Place 
Equipment (on page 194). 

Insert Cable - Creates a new cable run in the model. You define the properties of the 
cable run by defining the relationship of the cable run to other objects in the model, such 
as pieces of equipment or electrical cabinets. For more information, see Insert Cable (on 
page 214). 


+s Edit Cable Path - Routes cables through the various cableway trunks and conduits that 
exist in the model. You can force the cable to go through a particular cableway or force the 
cable to detour a particular cableway. For more information, see Edit Cable Path (on page 
221). 


® |Insert Cable Marker - Places cable markers at points along cableway or conduit features. 
For more information, see Insert Cable Marker (on page 234). 


Insert Split - Places a splice plate or other type of split in the selected cable tray. For more 
information, see Insert Split (on page 239). 


Sequence Objects - Renames objects in the selected conduit, cable tray, or WBS item 
such that the names are in order, based on topology. For more information, see Sequence 
Objects (on page 246). 


Quick Route - Joins two existing cable tray or conduit segments in the model. For more 
information, see Quick Route (on page 248). 


Set View by Cable - Assists the designer when routing cable by only showing objects of 
interest and hiding non-applicable objects in the model. This command is located on the 
View menu. For more information, see Set View by Cable (on page 233). 


View Cable Schedule - Displays a list of the retrieved cable schedule documents. This 
command is located on the SmartPlant menu. For more information, see View Cable 
Schedule (on page 270). 
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The Routing Paradigm 


The routing process is the same for cableway, cable tray, conduits, cables, and duct banks. The 
following terms describe the different objects that you might work with during a modeling 
session: 


Run - An unordered list of items that make up the routing entity with which you are working. 
In other words, the length of your cableway from start to finish. 


Leg - An ordered list of items that are routed in one direction make a leg. 


Feature - An object that comprises part of a routing entity in the model. You are free to 
move the feature at any time during the design process. Features are designs with intent; 
that is, you use features to route the entity to suit your model's design. Features include the 
following: 


=" Along-leg feature - A logical object that represents a feature along the leg of a cable 
way, such as a tee. 


= End feature - An object that represents either end of the routing entity. 
« Straight feature - An object that represents a straight section of the routing entity. 


= Turn feature - An object that composes part of a routing entity in the model. The turn 
feature represents a change in direction for the routing entity. 


= Transition feature - An object that represents a change of cross-section of the routing 
entity. 


= Parent feature - An object that represents a feature that includes an additional feature, 
such as an insulated straight feature. 


Part - Item selected from a catalog, such as elbows or tees that allow you to turn corners. 
Port - An open end of a part. 


Connection - The junction where a port meets the routing entity or another part. The 
connection can be sealed or unsealed. 


Connection Item - Items that seal a connection, such as welds or bolts. 


Boundary connection - A boundary is a port of the terminal object in a select set. 
Boundaries can exist at line change, run change, branch point, and at split. 
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The following image displays the relationships between some of these objects: 


The following diagram displays the 
relationship between certain objects. lel 


Connection 
Item 
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Cableways 


Cableways are logical objects used in the 3D model to reserve space for cable trays and cable. 
The reserved space also allows interference checking along the route. That is, if any other 
object is in the same space, a clash results which can be resolved in the modeling phase. 


Cableway Run 


A cableway run is a connected series of features that normally have the same specification. All 
cableway features belong to a run. 


Cableway Features 


When you route a cableway, you place features as you go. These features define high-level 
design information that allows you to create your model to your requirements. As you route 
cableway, the software automatically selects specific parts based on the specification of the run. 
You may freely move features about at any time during the design process. 


The following illustration shows a cableway run and its features. 


1 - End Features 

2 - Along-Leg Feature 
(highlighted) 

3 - Turn Features 

4 - Straight Features 

5 - Transition Feature 


2 
o" 
= NOTES 


= By default, the software uses fast mode routing, which means that you do not see elbows 
and turns graphics appear while in dynamic display. You can toggle fast mode routing on 
and off by pressing SHIFT+F. 


=» When you start routing a branch from a cableway, the branch does not inherit all the 
properties from the header run. However, the Specification, Fill Efficiency, Signal Type, 
and Voltage Grade boxes inherit the values from the header run. (A header run is the main 
length of cableway from which other cableways can branch into or out of.) 


= You must use zero-spec cableway (Cws-0) in your cableway network if you want to later 
route cable across gaps in the tray. For more information, see Routing Cable in 
Disconnected Networks (on page 212). 
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Cable Trays 


A cable tray is a physical unit that supports and routes cable. 


Cable Tray Run 

A cable tray run is a connected series of cable tray features that normally have the same 
specification. Cable tray features belong to a corresponding cable tray run. 

Cable Tray Barriers 


You can use barriers to divide a cable tray into lengthwise partitions. Each partition is treated as 
a separate cable tray, so that you can route cables of supported signal type. The following 
illustration shows how one barrier creates two partitions and two barriers create three partitions 
and so on. Smart 3D reports all the cables it supports, as well as the cumulative loads of all of 
the zones. 


One barrier or divider 
creates two partitions. 


TT Two barriers or dividers 


create three partitions. 


Enclosing Run and Enclosed Run 


To modify a cable tray partition, select Enclosed Runs from the Locate Filter. To select an 
entire cable tray select Enclosing Runs. 


Enclosing Run Enclosed Run 
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Cable Tray Features 


When you are routing cable tray, the software automatically selects the specific parts for the 
features based on the specification of the run. You may freely move features about at any time 
during the design process. 


The following illustration shows a cable tray network and some of its features. 


As the cable trays are modified, cable lengths are automatically adjusted. When new cables are 
added, the fill of the cable tray is calculated. You can view the maximum fill on the ribbon or 
Properties dialog box for straight features. When you click on MaxFill command, the software 
highlights the portion of the cable tray with maximum cable fill. 
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Conduits 


Conduits are the hollow tubing used to house and protect cables. If you are routing duct banks, 
you can define the conduits to be drawn simultaneously with the encasement. If necessary, you 
can modify the conduit design later. 


Conduit Runs 


A conduit run is a connected series of features that normally have the same specification. A 
conduit run includes straight features; along-leg features such as branches, transitions, and 
reducers; turn features; and end features. 


Conduit Features 


All conduit features belong to a corresponding run. When you route a conduit run, you place 
conduit features as you go that define high-level design information. You can move the features 
at any time during the design process. 


= NOTE By default, the software uses fast mode routing, which means that you do not see 
elbow or turn graphics while in dynamics. You can toggle fast mode routing on and off by 
pressing SHIFT+F. 


Conduit Parts 


Conduit parts are the physical components that compose a conduit feature. Part size and 
properties depend on the specification. The software selects the specific parts based on the 
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specification of the run. You can select conduit parts from the catalog to place in your conduit 
network. Examples of conduit parts include couplings, unions, and tees. 


[Conduit System-1-0001-EC-0001-COND-0007 | 


Connecting Conduits 


The software automatically generates connections when you join components together. 
Connections will either generate parts or not generate parts (implied connection parts) 
depending on the type. 


Connections are used at the junction of conduit parts, conduit to equipment, and conduit to 
cable tray and cable tray parts. The behavior of conduit connections matches piping 
connections. Connections are created when a straight feature joins another straight feature, and 
when a conduit joins equipment. 


A relationship is created when you route a cableway from a conduit end feature, or the reverse, 
but not when you route a cable tray from a conduit end feature, or the reverse. 


You can view the connection properties using the Edit > Properties command or generate 
reports for the connection information. You can also change a generated connection part with 
another part if it exists in the current specification. To edit or replace the connection part, use the 
connection property pages. 


Connecting Conduits to Equipment 


Conduit connects to equipment at a conduit port location. The software automatically places a 
connection part based on the default part listed in the catalog. The part generation depends on 
the connecting end preparations and the conduit properties. For example, if the conduit 
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connection is threaded, the conduit threads directly into the equipment surface. Because of the 
direct connection, the software does not generate a connection part. 


— 


‘ 


Copying equipment does not affect any cables or conduit connected to the original equipment. 
Also, modifying equipment does not affect any cables or connected conduit unless you modify 
the port. If you change the port size of an equipment nozzle, the software places a reducer at 
the junction of the connected conduit. 

Differences Between Conduits and Piping 


The process of routing conduits and pipes share many conceptual similarities. However, 
differences do exist between the two disciplines. 


= Conduit routing does not import data from any schematic drawing tool, such as a P&ID. 
= Conduit does not have insulation. 


= As compared to piping, conduit does not have property for fluid, flow direction, insulation, 
heat tracing, or jacketed piping. 


= Conduit does not have temperature limits. 


= No welds are required for conduit. Unlike piping, all conduit fitting connections are threaded 
in male/female connections and compression types. 


= Branch reporting ownership does not apply to conduit. 

"Conduit does not have isometric drawing output, but only orthographic drawings. 

= Conduit does not have bolted or through-bolted connections. 

= Nuts or washers are not associated with conduit. 

=» You can use gaskets in conduit clamped or compression connections. 

= Standard reports and material take-off reports do apply to conduit. 

= For conduit, you can insert splits, such as couplings and unions, with the Insert Component 
command. For piping, you use the Insert Split 2% command. 


= The nominal diameter for conduit is specified as the inside diameter, similar to small bore 
piping. Reference data stores this information. 


= Conduit does not have a system level corresponding to pipelines. 


= You cannot place pipes in a conduit system, and you cannot place conduit in a pipeline. 
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= You cannot modify the turn type for a conduit. The part definition in the specification controls 
the turn type. 


Cabling 


A cable is bound or sheathed group of mutually insulated conductors. When working with 
cables, the software lets you choose the specific cable type required. 


Cable Run 


The length of a cable, from start to finish, is called a cable run. 


When you add a cable run, you define the properties of the cable run. In addition, you define the 
relationship of the cable run to other objects in the model, such as electrical cabinets and 
equipment. 


Parallel Cables 


You can create parallel cables by entering a number greater than 1 for the Parallel Cables 
property on the Cable Properties dialog box. The software then creates a parallel cable 
(parent) and multiple paralleled cables (children). For more information, see Cable Properties 
Dialog Box (on page 219). 


Autorouting Cable 


You can automatically route cables using AutoRoute © on the Edit Cable Path ribbon. After 
you define necessary cable properties, originating and terminating equipment information, the 
software routes the cable along the shortest path through the cable trays or conduits. If 
necessary, you can modify the autorouted path by specifying additional must-include cable trays 
or conduits for the selected cable. 


* IMPORTANT You must assign a signal type for the cable, cable trays, and conduits to 
autoroute cables. 


Editing Cable Path 


After the software automatically routes the cable, you can edit the cable path so that the cable 
runs through the selected cable trays and conduits. To define the path manually, select the entry 
point, the way features through which the cable should pass, and then the exit point. 


® TIP If you do not have cableways and conduit in your model, use the Route Cableway [Ar 
and Route Conduit = commands to create them. 


Max Fill 


As you route a cable, you can view the maximum fill for the cable tray or conduit by checking the 
Max Fill box on the ribbon. If you click Max Fill, the software highlights the corresponding tray 
or conduit containing the maximum fill. The software also calculates the maximum fill during the 
autorouting process. You can allow overfilling of the cable trays or allow real-time fill calculations 
during the routing process. 
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Fill calculations are based on the National Electrical Code (NEC) standard. The software 
performs the calculations using a Microsoft Visual Studio module that can be customized based 
on the project requirements. 


*TIPS 
= You can use surface style rules to show which cable trays are full and which trays are nearly 
full. 


=» You can run a cable fill report for cable trays and conduits. 


Place Cable Markers 


You can place markers on cableways or conduit features to designate the path of the cables. 
You can later generate a report on the paths and use the information as required. 


Ls 
Conduit System-1-0001-EC-0001-CableMarker 


Duct Banks 


A duct bank is the concrete-encased underground container used for laying conduits for electric 
and telephone lines, as well as other utilities. In general, two or more conduits routed side-by- 
side create a bank. Duct banks are generally sloped to drain off condensation. 


Concrete 


Conduits 
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A duct bank system consists of the following: 

= Duct banks entering the ground 

= Duct banks exchanging cables at pull pits or manholes 
= Duct banks emerging from the ground 


The software allows you to route both the casing and its conduits simultaneously. You can later 
customize each conduit, as necessary. In addition, you can also join a conduit in one duct bank 
with a conduit in another duct bank at a pull pit or manhole using the Auto Connect command. 
After modeling, you can generate drawings and reports for the duct banks. 


You create duct banks using the iar Route Cableway command. On the Create New Run 
dialog box, you select the duct bank specification and the Multi-Route tab changes to the Duct 
Bank tab. You use this tab to design the duct bank. You can set all conduits to the same size 
and relative position, or you can define the individual conduit runs on the Duct Bank tab. For 
more information, see Routing Duct Banks (on page 125). 

Recommended Work Flow 


We recommend that you route the entire duct bank as a continuous segment. Routing two or 
more discontinuous segments might duplicate the cross-section values for each segment. You 
need to resolve any incompatibilities that might arise during the merging of discontinuous 
segments. 


Modifying Duct Banks 


After you have modeled the duct bank, you might need to modify it. The available modifications 
include the following: 


= Delete or move the duct bank as a whole or move a section of the duct bank. 

= Extend or shrink the duct bank. 

= Change the angle of the turns. 

= Modify the relative position of a conduit in a duct bank. 

= Add or remove conduit from the duct bank. 

= Merge two segments of a duct bank. 
CAUTION Before merging two duct bank segments, make sure that the conduits have 
matching cross-sections and signal types or merge the two segments using Auto Connect. 

Pull Pits and Manholes 


Pull pits are concrete chambers where a cable from a conduit in one duct bank is fed to a 
conduit in another duct bank. Use Place Equipment B to place the pull pit. You can route duct 
banks out of the pull pit. To route cables in the duct bank, the cable paths must be contiguous. 
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Use Auto Connect and zero-spec cableway (Cws-0) to connect the conduits at the pull pit. For 
more information, see Auto Connect Cableways (on page 190) to easily connect the conduits. 


Branching Duct Banks 


A duct bank might need to branch at some point to reach all of its destinations. When branching 
occurs, the number of conduits from the original duct bank might not match the number of 
conduits in the branch. That is, each branch may carry only a subset of the original conduits. 


*TIPS 
= To route duct banks, select the DBS-0 duct bank specification on the New Cableway dialog 
box. 


= To successfully move the duct bank, select the entire duct bank: conduits and encasement. 


«= Use Format > Surface Style Rules to set the pull pit color to translucent so that you can 
accurately branch the cables. You can also set the encasement color to translucent. Setting 
the encasement to translucent is also helpful. You can set the colors use Format > Surface 
Style Rules. 
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= On the Duct Bank tab cross section, row 1 (x) is at the bottom and column 1 (y) is on the 
left. 


Enclosing Run and Enclosed Run 


To modify a conduit in the duct bank, select Enclosed Runs from the Locate Filter. To select 
an entire duct run select Enclosing Runs. 


Enclosing Run Enclosed Run 
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Permission Groups and Routing 


Several different users in different permission groups can work together when routing if you 
know how the software handles the different situations. Starting in version 6.0, Electrical fully 
supports different users, with different sets of privileges, working on different runs such as when 
working in a Global Workshare Configuration. 


Prior to version 6.0, pipe route legs could be shared between pipe runs. In version 6.0 and later, 
the software creates an Intermediate End Feature (IEF) at the end of a pipe run connected to 
another pipe run and creates a logical connection between the two IEFs/runs. The legs stop at 
the IEF and are no longer shared between pipe runs. You do not need to create a separate 
permission group for the pipe run and for the features of the pipe run. Everything can now be in 
the same permission group. 


Assignment of Permission Groups 
The first thing to know is how permission groups are assigned: 
= Objects that you create directly are assigned to the active permission group. 


= Objects created automatically by the software are assigned a permission group determined 
by an internal set of rules. The permission group assigned is not necessarily the active 
permission group. Examples of automatically placed objects include connections and a pipe 
automatically inserted when two touching valves are separated. 


=" Parts generated by features are assigned the permission group of the parent feature. 
Remember, however, that runs can be in a different permission group than its collective 
features and parts. 


= End features use the permission group of the run to which they belong. 


= Connections use the permission group of the parts to which they are connected. If the 
connection is between parts with different permission groups, the permission group to which 
the user has write access is used. If the connection is between an equipment nozzle and a 
route part, the route part permission group is used for the connection. 


= Piping connection objects (welds, bolt sets, gaskets, clamps) use the permission group of 
the connection that generated it. 


Systems and Permission Groups 


A system is a logical grouping of sub-systems. When you add or remove a sub-system, you are 
modifying the definition of the parent system. Therefore, you must have write access to the 
parent system. You do not need write access to the grandparent system. For example, to create 
a pipe run, you need write access to the parent pipeline. However, you do not need access to 
the system to which the pipeline belongs. 


When participating in a Global Workshare Configuration, you must manage all permission 
groups at the host site. The sub- system requirement to have write access to its parent system 
is not possible if the sub-system's permission group is created at the satellite site and the parent 
system's permission group is created at the host site. 


For example, your host site is Houston and your satellite site is London. You create a system 
called "Pipe Rack 100" and its controlling permission group in Houston. You assign user John, 
who works in London, write access. During the workshare replication process, the "Pipe Rack 
100" system and permission group is "duplicated" in London. In London, John can add columns, 
beams, braces and whatever else he wants to the "Pipe Rack 100" system because John was 
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given write access to the system's permission group in Houston. John cannot delete or change 
any of the properties of the "Pipe Rack 100" system in London because the host site, Houston, 
owns it. He can only "add" objects to the system. If John were to travel to Houston and log on 
there, he could delete or change any of the properties of the "Pipe Rack 100" system because 
the Houston host site owns it. 


Example Configuration A 


In this example, two users, John and Peter, are working on the same run with exclusive access. 
John is responsible for part of the run, and Peter is responsible for the other part of the run. 
Neither John nor Peter should be able to modify the work of the other person. The administrator 
should configure the permission groups as follows: 


= Create three different permission groups: PG-Run, PG-John, and PG-Peter. Both John and 
Peter should have full control access to PG-Run. John should have full control access to 
PG- John while Peter should have read-only access to PG- John. Peter should have full 
control access to PG- Peter while John should have read-only access to PG- Peter. 


The run should be created using the PG-Run permission group. When John works on his parts 
of the run, he should use PG-John as the active permission group. When Peter works on his 
parts of the run, he should use PG-Peter as the active permission group. The two halves of the 
run should connect at a component such as a valve (piping) or a union (electrical). 


Piping Example: For example, John routes his part of the run, places a flange, and then places a 
gate valve. Peter then places a flange manually connecting to the open port of the gate valve, 
and then continues his part of the run. 


Electrical Example: For example, John routes his part of the run, and places a coupling. Peter 
then manually connects to the open port of the coupling, and then continues his part of the run. 


Example Configuration B 


In this example, two users, John and Peter, are working on different but in-line connected runs 
with exclusive access. For example, John places an elbow, a straight piece, and a union, then 
stops. Peter connects to the open port of the union, and then continues routing. The 
administrator should configure the permission groups as follows: 


= Create two different permission groups: PG-John and PG-Peter. John should have full 
control access to PG-John while Peter should have read-only access to PG-John. Similarly, 
Peter should have full control access to PG-Peter while John should have read-only access 
to PG-Peter. 


John should create the run using the PG-John permission group and route his part of the run. 
When Peter works on his part of the run, he should use PG-Peter as the active permission 
group. The Intermediate End Features will handle the connection between the two parts of the 
run. 


Example Configuration C 


In this example, two users, John and Peter, are working on different runs connected by 
branching components such as a tee. The administrator should configure the permission groups 
as follows: 


= Create two permission groups: PG-John and PG-Peter. John should have full control 
access to PG-John while Peter should have read-only access to PG-John. Similarly, Peter 
should have full control access to PG-Peter while John should have read-only access to PG- 
Peter. 
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John creates an initial header run using PG-John as the active permission group and routes it 
as needed. Peter now wants to branch from John's run. Peter sets PG-Peter as the active 
permission group and selects the header in John's run from which to branch. Instead of creating 
the header component (such as a tee), the software generates a To Do List item for John. 


When John updates the out-of-date To Do List item, the software modifies the header to add 
the tee, and then generates a To Do List item for Peter. 


When Peter updates his out-of-date To Do List item, the software fixes the branch leg (the end 
of the branch leg is adjusted to the tee port). This is called a double hand-shaking mechanism. 
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Electrical Workflow 


Before you begin routing cableways, duct banks, cable trays, conduits, and cables, you must 
define your reference data. Using the reference data workbooks, you can create custom parts 
for electrical modeling. Your first step should be to review, edit, and customize the delivered 
electrical reference data. For more information, see the Electrical Reference Data Guide 
available from the Help > Printable Guides command in the software. 


After customizing the reference data, define the necessary electrical systems that you want in 
your model. You can create the systems in the Systems and Specifications task, or you can 
right-click the System tab in the Workspace Explorer to create systems. 


After the electrical reference data and the needed systems are defined, you can begin routing 
cableways, cable trays, conduit, and duct banks in your model. You can divide a cable tray into 


purchasable lengths using Insert Split @E To add equipment and cabinets, use Place 


Equipment within the Electrical task. You can then route conduit as needed. With the 
cableway and conduit systems are in place, you can route the cable in your model. 


Electrical Common Tasks 


The following tasks are used frequently in the Electrical task. 


Customize Reference Data 


Create new electrical reference data by editing the CableTray.xls, Ductbank.xls, 
CableWay.xls, Conduit.xls, and Cabling.xls, workbooks. For more information, see the 
Electrical Reference Data Guide available from the Help > Printable Guides command in the 
software. 


Route Cableway, Duct Bank, and Cable Tray 


To route cableways cable trays, or a duct banks in the model, see Create new cableway (on 
page 42). 


After routing cable tray, you can split it into purchasable lengths. For more information, see 
Insert multiple cable tray splits (on page 242) and Insert a single cable tray split (on page 244). 


Route Conduit 


Route conduit from the cable trays. For more information, see Create new conduit (on page 97). 


Place Equipment 


Use the Place Equipment command in the Electrical task or in the Equipment and Furnishings 
task to place equipment and cabinets in the model. For more information, see Place equipment 
from the catalog (on page 197). 
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Create Cable 
Place cables in the model. For more information, see Create a cable (on page 214). 


Route Cables 
Route the cables that are in the model. For more information, see Edit cable path manually (on 


page 224). 
Change Properties 


To change properties for a selected object, like a feature or run, click the Properties button on 
the horizontal ribbon bar. From there you can change the parent system, the run name, the 
specifications, and the properties associated with the tray run. 
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iar Creates, models, and extends cableway, duct bank, and cable tray precisely. Cableway is a 
logical object and does not have any physical parts, whereas cable tray and duct bank have 
physical parts. A cableway is used to reserve space for cable tray and cable in the model. A 
duct bank is a casing that encloses conduit runs. The enclosing run becomes a cableway, 
whereas the enclosed conduit runs have physical parts. You can route multiple, parallel 
cableway or cable trays at the same time. You can also place cable trays with barriers or 
dividers. 


By default, the software uses fast mode routing, which means that you do not see elbow or turn 
graphics during the dynamic display. After you define the run location, the software displays the 
elbows. Press SHIFT+F toggle fast mode on and off. 

Route Cableway Ribbon 


Sets options for routing a cableway. The ribbon displays different options based on the feature 
shape, such as rectangular, flat oval, and round. 


Properties 


Displays the Cableway Settings dialog box. For more information, see Cableway Settings 
Dialog Box (on page 56). 


® start Route 

Specifies the route starting location. 
39 End Route 

Specifies the route terminating location. 
% Plane 


Sets the working plane for the route path. The icon in the ribbon changes depending on your 
selection. The options include: 
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= «> Plan Plane 


Defines the work surface as the XY plane at the depth of the active end. You also can 
press CTRL+1 to select this option. 


» EF Elevation Plane: East-West ((J* Z Plane: X-Axis) 


Defines the work surface as the XZ plane. You also can press CTRL+2 to select this 
option. 


» %Q Elevation Plane: North-South (*"] Z Plane: Y-Axis) 


Defines the work surface as the YZ plane. You also can press CTRL+8 to select this 
option. 


: (@ Plane by Turn/Branch 


Defines the work surface as the plane defined by an existing turn or branch. You select 
the turn or branch to set the plane. You also can press CTRL+4 to select this option. 


« [> Plane by Three Points 


Defines the work surface using three points that you define. You also can press 
CTRL+5 to select this option. 


» X No Plane 


Clears any work surfaces. The software does not project points that you place to any 
plane. You also can press CTRL+6 to select this option. 


Run 


Displays the existing cableways in the model along with the <New Cableway>, 
<New/Continue Run>, <Select Graphically>, and More options. Select the run to route. 


» <New Cableway> - Displays the New Cableway dialog box. Use this option to create a 
new cableway. If a new cableway is created, all runs associated with the system parent 
selected on the New Cableway dialog box display in the list. 


=» _<New/Continue Runs - Extends an existing cableway if you select the end feature of 
that cableway. If a run is continued, all runs associated with the system parent of the 
continued run display in the list. If you do not select an end feature, the New Cableway 
dialog box is displayed to create a cableway. For more information, see New Cableway 
Dialog Box (on page 61). 


«  <Select Graphically> - Selects an existing cableway in a graphic view, or in the 
Workspace Explorer. 


"More - Displays the Select Cableway dialog box. Use this option to select a cableway 
that is associated with a different system parent. For more information, see Select 
Cableway Dialog Box (on page 70). 


Shape 


Sets the offset cross section shape. If you change the cross-section shape while routing, the 
software automatically converts the size, based on an equal area method. Formulas include: 


» A= - Area of acircular shape. In this equation, r represents the radius of the circle. 


» A =a*b - Area of arectangular shape. In this equation, a represents the rectangle 
width, and b represents the rectangle depth. 
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» A= (17/4) + b(a—b) - Area of a flat oval shape. In this equation, a represents the 
major dimension, and b represents the minor dimension. 


Diameter 
Sets the diameter of the cross section. 
Width 


Sets the width of the cross section. The list of options is determined by the values available 
in the reference data. The list displays only the values that are valid for the current depth. If 
the depth is not defined, or the Depth box is empty, the width size is based on the default 
width ratio. This option is available only if you have selected Rectangle or Flat Oval in the 
Shape box. 


Depth 


Sets the depth of the cross section. The list of options is determined by the values available 
in the reference data. The list displays only the values that are valid for the current width. If 
the width is not defined, or the Width box is empty, the depth size is based on the default 
width ratio. This option is available only if you have selected Rectangle or Flat Oval in the 
Shape box. 


Orientation 


Determines the orientation of the cross section. You can orient the cross section ina 
standard or skewed position, and you can specify the location of a cross section in the 
cableway. Orientation changes the local axis (U or V) of the cableway associated with the 
width axis of the offset cross section. 


*® IMPORTANT You cannot access the orientation if an end feature or nozzle is selected 
to position the offset. This action fixes the orientation of both ends of the transition. 


S Angle Lock 
Locks or unlocks the Angle box. 
Angle 


Enter or select an angle for the current route segment. You can enter any value needed, 
provided it does not conflict with the defined specifications. If the Angle Lock is unlocked, 
this box dynamically displays the bend angle of the cableway as you route. 


‘Dl Length Lock 
Locks or unlocks the Length box. 
Length 
Enter or select a length for the current route segment. 
Offset 
Displays an offset of the part surface from the working plane. 
as Lock Slope 
Locks or unlocks the Slope box. This option is only available for duct banks. 
Slope 


Displays the current slope for the duct bank run. This option is only available for duct banks. 
Select Not Sloped to route with no slope. If you unlock the slope box, then the slope value 
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is matched to the slope of the duct run being routed. 


® TIP. You can change the units of measure for the slope using Tools > Options > Units 
of Measure. 


Edit Cableway Along Leg Feature Ribbon 
Displays options for editing a cableway along leg feature. 


ey Properties 


Displays the Cableway Along Leg Feature Properties dialog box. For more information, 
see Cableway Along Leg Feature Properties Dialog Box (on page 71). 


€' Move From 


Click to specify the starting location of the move vector. If you do not define a starting point, 
the software assumes that the current location of the object is the starting point. 


2 Move To 
Click to specify the ending location of the move vector. 
Run 


Specifies the name of the cableway run. You can select a different run from the recently 
used runs that are listed or select More to select a different cableway in the workspace or 
database. 


Part 

Displays the part description. 
Direction 

This option is not available for this release. 
Angle 1 


Specifies the branch angle of the along leg feature. We recommend that you do not edit this 
angle if the along leg feature ends with a free leg. 


Angle 2 
Specifies the branch angle of the feature located at the other end of the branch. This box is 
blank if the branch is a free leg. 

Edit Cableway End Feature Ribbon 

Displays options for editing a cableway end feature. 

es Properties 


Displays the Cableway End Feature Properties dialog box. For more information, see 
Cableway End Feature Properties Dialog Box (on page 73). 


€ Move From 


Click to specify the starting location of the move vector. If you do not define a starting point, 
the software assumes that the current location of the object is the starting point. 


2? Move To 


Click to specify the ending location of the move vector. 
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= NOTE When you move or modify a route object in HVAC, Electrical, or Piping, Smart 3D 
treats any unfinished ends as free end features. An unfinished end is an end with mating parts 
or a logical data connection with one logical port. You can reconnect using these free end 
features. This behavior allows you to reuse existing mating parts and connections and reduces 
wait times. 


Plane 
Sets a working plane for the route path. Six options are available: 
«= «<> Plan Plane 


Defines the work surface as the XY plane at the depth of the active end. You also can 
press CTRL+1 to select this option. 


» EF Elevation Plane: East-West ((J* Z Plane: X-Axis) 


Defines the work surface as the XZ plane. You also can press CTRL+2 to select this 
option. 


» %Q Elevation Plane: North-South (*] Z Plane: Y-Axis) 


Defines the work surface as the YZ plane. You also can press CTRL+8 to select this 
option. 


: {@ Plane by Turn/Branch 


Defines the work surface as the plane defined by an existing turn or branch. You select 
the turn or branch to set the plane. You also can press CTRL+4 to select this option. 


« [> Plane by Three Points 


Defines the work surface using three points that you define. You also can press 
CTRL+5 to select this option. 


» No Plane 


Clears any work surfaces. The software does not project points that you place to any 
plane. You also can press CTRL+6 to select this option. 


Run 


Displays the name of the cableway. Another cableway can be selected if needed. Select 
More to select a different cableway in the workspace or database. 


Part 


Allows you to specify the part associated with the end feature. 


OF Angle Lock 
Locks or unlocks the Angle box. 
Leg Angle 


Displays the angle of any turn or branch component that is located at the other end of the 
leg with which the selected end feature is associated. This box is disabled if no turn or 
branch exists at the other end of the leg. Changing the angle value adjusts the position of 
the selected end feature to achieve the specified angle and then locks that angle value. 
Unlock to dynamically update the angle as you move the selected end component. 
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‘Dl Length Lock 
Locks or unlocks the Length box. 
Length 


Displays the length of the cableway connected to the end being edited. Entering a value in 
this box adjusts the position of the selected end feature to achieve the specified length and 
then locks that length value. Unlock to dynamically update the length value as you move the 
selected end component. 


Offset 


Controls the SmartSketch® offset constraint. Type a distance that you want to offset the 
cableway. Select <Disabled> if you do not want to use the offset. Select Set Offset 
Reference to define a reference point. For more information on setting the reference point, 
see Set Offset Reference Dialog Box (Cableway) (on page 51). 


Edit Cableway Straight Feature Ribbon 
Displays options for editing a cableway straight feature. 


es Properties 


Displays the Cableway Straight Feature Properties dialog box. For more information, see 
Cableway Straight Feature Properties Dialog Box (on page 77). 


é€ Move From 


Click to specify the starting location of the move vector. If you do not define a starting point, 
the software assumes that the current location of the object is the starting point. 


2 Move To 
Click to specify the ending location of the move vector. 

Plane 
Activates options for selecting a working plane for the route path. Six options are available: 
« «<> Plan Plane 


Defines the work surface as the XY plane at the depth of the active end. You also can 
press CTRL+1 to select this option. 


» OF Elevation Plane: East-West ((1* Z Plane: X-Axis) 


Defines the work surface as the XZ plane. You also can press CTRL+2 to select this 
option. 


» ‘0 Elevation Plane: North-South (*] Z Plane: Y-Axis) 


Defines the work surface as the YZ plane. You also can press CTRL+8 to select this 
option. 


: (@ Plane by Turn/Branch 


Defines the work surface as the plane defined by an existing turn or branch. You select 
the turn or branch to set the plane. You also can press CTRL+4 to select this option. 


« [> Plane by Three Points 


Defines the work surface using three points that you define. You also can press 
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CTRL+5 to select this option. 
» % No Plane 
Clears any work surfaces. The software does not project points that you place to any 
plane. You also can press CTRL+6 to select this option. 
Run 


Displays the name of the cableway. Another cableway can be selected if needed. Select 
More to select a different cableway in the workspace or database. 


Shape 


Sets the offset cross-section shape. This option displays the current value if an end feature 
is selected to position the offset because this fixes the cross section shape and the size of 
the offset cross section. 


Diameter 


Sets the diameter of the cross section. This option is available only if you have selected 
Round in the Shape box. 


Width 


Sets the width dimension of the cross section. Values stored in the reference data determine 
the list of options. The list displays only the values that are valid for the current depth. If the 
depth is not defined, or the Depth box is empty, the width size is based on the default width 
ratio. This option is available only if you have selected Rectangle or Flat Oval in the Shape 
box. 


Depth 


Sets the depth of the cross section. The list of options is determined by the values available 
in the reference data. The list displays only the values that are valid for the current width. If 
the width is not defined, or the Width box is empty, the depth is set based on the default 
width ratio. This option is available only if you have selected Rectangle or Flat Oval in the 
Shape box. 


Orientation 

Determines the orientation of the cross section. 
®, Lock Length 

Locks or unlocks the Length box. 


You can use the Lock Length button when moving features. When leg length is locked 
during the move of a straight feature, the software automatically modifies the turn points, 
along with the length and angle of adjacent straight features, to remain connected to the 
moved leg. 


When leg length is not locked during the move of a straight feature, the software extends or 
shortens the associated legs to connect with the new position of the moved leg. 


Offset 


Controls the SmartSketch® offset constraint. Type a distance that you want to offset the 
cableway. Select <Disabled> if you do not want to use the offset. Select Set Offset 
Reference to define the reference point. For more information on setting the reference 
point, see Set Offset Reference Dialog Box (Cableway) (on page 51). 
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Max Fill 
Displays the percent maximum fill of the cableway straight feature. This button is enabled 
only if the cable tray contains a cable. Click Max Fill to highlight the straight feature with the 
displayed maximum cable fill value in the model. 

Edit Cableway Turn Feature Ribbon 

Displays options for editing a cableway turn feature. 

iy Properties 


Displays the Cableway Turn Feature Properties dialog box. For more information, see 
Cableway Turn Feature Properties Dialog Box (on page 82). 


@ Move From 


Click to specify the starting location of the move vector. If you do not define a starting point, 
the software assumes that the current location of the object is the starting point. 


2 Move To 
Click to specify the ending location of the move vector. 

Plane 
Activates options for selecting a working plane for the route path. Six options are available: 
« «<> Plan Plane 


Defines the work surface as the XY plane at the depth of the active end. You also can 
press CTRL+1 to select this option. 


» EF Elevation Plane: East-West (()* Z Plane: X-Axis) 


Defines the work surface as the XZ plane. You also can press CTRL+2 to select this 
option. 


» %Q Elevation Plane: North-South (*"] Z Plane: Y-Axis) 


Defines the work surface as the YZ plane. You also can press CTRL+8 to select this 
option. 


« {@ Plane by Turn/Branch 


Defines the work surface as the plane defined by an existing turn or branch. You select 
the turn or branch to set the plane. You also can press CTRL+4 to select this option. 


« [> Plane by Three Points 


Defines the work surface using three points that you define. You also can press 
CTRL+5 to select this option. 


» X No Plane 


Clears any work surfaces. The software does not project points that you place to any 
plane. You also can press CTRL+6 to select this option. 


Run 


Displays the name of the cableway. Another cableway can be selected if needed. Select 
More to select a different cableway in the workspace or database. 
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Type 


Specifies the short code associated with the selected turn. You can replace the existing turn 
feature with the available turn types displayed on the list. This list displays applicable turn 
types based on the nominal diameter of the selected object. 


Miters 


Specifies the number of miters for the turn feature. This option is available only if you select 
the Miter turn type from the Type list. 


S Angle Lock 


Locks or unlocks the angle. Locking the corresponding angle value creates a constraint 
along which the selected turn angle can be moved. 


Angle 2 


Specifies the angle of the turn feature located at the end of one associated leg. This option 
is disabled if there is no turn feature located at the end of the leg. Although this value can be 
changed, the location of the corresponding turn cannot. Modification of this value repositions 
the selected turn until the specified angle is achieved. 


Angle 1 


Specifies the angle of the turn that you are editing. Modification of this value repositions the 
selected turn until the specified angle is achieved. 


Angle 3 


Specifies the angle of the turn feature located at the end of one associated leg. This option 
is disabled if there is no turn feature located at the end of the leg. Although this value can be 
changed, the location of the corresponding turn cannot. Modification of this value repositions 
the selected turn until the specified angle is achieved. 


Offset 


Controls the SmartSketch offset constraint. Type a distance that you want to offset the 
cableway. Select <Disabled> if you do not want to use the offset. Select Set Offset 
Reference to define a reference point. For more information on setting the reference point, 
see Set Offset Reference Dialog Box (Cableway) (on page 51). 


Routing Cableways and Cable Trays 


A cableway reserves space in the model and does not contain physical parts. Cable trays do 
contain physical parts. You can also route multiple, parallel cableway or cable trays at the same 
time. Cable trays can be placed with or without barriers or dividers. 


What do you want to do? 

"Create new cableway (on page 42) 

= Route stacked cableways (on page 53) 

= Route side-by-side cableways (on page 54) 

= Place components while routing cableway (on page 48) 


= Route cableway with an offset (on page 44) 
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= Branch cableway from a turn feature (on page 45) 
=" Move acableway branch (on page 139) 

= Move a transition (on page 142) 

= Flip a routed cableway tee (on page 48) 


= Define cable tray barriers (on page 49) 


Create new cableway 
Click Route Cableway irr. 


2. Select a starting point in the graphic view for the new cableway. 


® TIP If you select a feature located at the end of an existing run, the software continues 
the run of the selected feature. Skip to step 5. 


3. On the New Cableway Dialog Box (on page 61), specify the necessary properties for the 
cableway. 


Define settings for cableway (on page 49) 
4. Click OK to close the dialog box. 


Select points to define the route of your cableway. 


*TIPS 


"You can use PinPoint, Point Along, and the SmartSketch3D relationship indicators 
when defining your cableway. 


= Using the Angle and Length constraints, you can lock these parameters while routing a 
cableway. 


6. Right-click to end routing cableway. 


© NOTE Ifyou select an end feature before starting Route Cableway, that feature is the 
default starting point for the new cableway. 
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Place components while routing cableway 
1. Click Route Cableway Pr. 


2. Select the run starting point. 


® TIP If you select a feature located at the end of an existing run, the software continues 
the run of the selected feature. Skip to step 5. 


3. On the New Cableway Dialog Box (on page 61), specify necessary properties for the 
conduit. 


Define settings for cableway (on page 49) 
4. Click OK to close the dialog box. 


Select points to begin routing your cableway. 


Click Insert Component a 


On the ribbon, select a component type from Part box. 


8. Click Finish. 


9. Continue routing the cableway. 


= NOTE You can continue routing an existing run by selecting a run end feature or by 
selecting the run name from the list of available runs. 
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Route cableway with an offset 


1. 


ONO 


Click Route Cableway ir. 
Select the run starting point. 


Define the cableway properties on the New Cableway Dialog Box (on page 61), and then 
click OK. 


From the Offset option, select Set Offset Reference. 

The software displays the Set Offset Reference dialog box. 
Select External for the offset type. 

Select a reference from which you want to measure the offset. 
Key in the offset distance in the Offset box. 


Route the cableway as needed. 


Copy a cableway run 


Soo ee @ NS 


Click Select /¥. 

Select Cableways in the Locate Filter box. 

Select the cableway run to copy. 

Click Edit > Copy. 

Select a reference point by clicking a point on the selected cableway. 
Click Edit > Paste. 

Select necessary options in the Paste dialog box. 


= NOTE Select the Paste in place option to copy the clipboard contents on top of the 
existing copied objects. 


If you selected the Paste in place option, select Move ¢ from the main ribbon. 


Identify a location in the model for the cableway run, and click in the graphic view to move 
the run to a new location. 


= NOTE Ifyou position an end of the copied cableway run so that it touches a cableway run 
end or nozzle, the software automatically connects the two. 
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Branch cableway from a turn feature 


Click Route Cableway fr. 


2. Select a cableway or cable tray turn feature in the model. 
© NOTE From the point that you click on the turn feature, the software finds the closest 
point on the centerline. This point is the branch point. 
3. On the New Cableway Dialog Box (on page 61), select Cws-0 in the Specification box. 
4. Specify the other properties as needed. 
5. Click OK, and route the cableway. 
= NOTES 


Because zero-spec cableway is being routed, the software does not create any parts for the 
new cableway or its connection to the existing cableway or cable tray. 


The branch angle is determined by translating the centerline of the connected leg closest to 
the branch point. The picture below shows the branch point (A), a reference line (B), the 
centerline (C) of the connected leg, and the resulting branch angle (D). 


' 
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Branch cableway from a conduit end feature 


3. 
4. 
5. 


Click Route Cableway irr. 
Select the end feature of a conduit. 


® TIP From the point that you click on the end feature, the software finds the closest point 
on the centerline. This point is the branch point. 


On the New Cableway Dialog Box (on page 61), select Cws-0 in the Specification box. 
Specify the other properties as needed, and then click OK. 


Continue routing the cableway. 


= NOTE The software does not create any parts for the zero-spec cableway. The software 
only supports the branching of a cableway specification run from conduit end features. If you try 
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to branch from conduit features other than conduit end features, the software treats it as routing 
from free space and does not create any branch features. 


Extend existing cableway 


Click Select /¥. 
Select Cableway Features in the Locate Filter box. 
Select the end that you want to move. 


® TIP Make sure that you select the end feature. 


4. Click Move To 2 on the ribbon. If you do not define a starting point by using Move From 
#', the software assumes that the current location of the object is the starting point. 


5. Move the cableway end to the new location. You can use the Length box to type a new 
length for the cableway. 


The software extends the end to the specified length. 


(ip) 


SF 


Flip a cableway part while routing 


Click Insert Component ios 


2. Select a straight feature, end feature, nozzle, or component port to designate the insertion 
point of the component. 


In the Part box, click one of the parts listed, or click More. 
Select a part from the catalog, and then click OK. 
The software places an outline of the selected part. 
5. On the ribbon bar, click the arrow adjacent to Flip MM, and then select a port from the list. 
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The selected port is the new insertion point, and the part flips corresponding to the selected 
port. 


Click Finish. 


Continue routing the cableway. 


= NOTE Youcan continue routing an existing run by selecting a run end feature or by 
selecting the run name from the list of available runs. 


Modify multiple cableway cross section sizes 


arf ON, > 


d, 


Click Select /¥. 

Select Cableway Features in the Locate Filter box. 
Select the features that you want to edit. 

Click Properties ET" on the ribbon. 

On the Properties dialog box, click the Cross Section tab. 


© TIP If the dialog box does not have a Cross Section tab, you cannot edit the cross 
section for that type of feature. 


Edit the width, depth, and orientation angle values to meet your requirements. You can also 
change the cross section shape. 


*TIPS 
= Cross section shapes include Rectangle, Round, and Flat Oval. 


=» Manually placed components will not update with the system generated features. You 
must replace these components manually. 


To end the modification, right-click in the graphic view or click Select by. 


Modify cableway feature cross section shape 


1 
2 
3. 
4 
5 


Click Select '¥. 

Select Cableway Features in the Locate Filter box. 
Select the feature that you want to edit. 

Click Properties £%' on the ribbon. 

On the Properties dialog box, click the Cross Section tab. 


© TIP If the dialog box does not have a Cross Section tab, you cannot edit the cross 
section for that type of feature. 


Select an available shape from the Cross Section list. 


= NOTE When you change across section shape, the software immediately updates the 
database. 


lf needed, edit the dimensions. 


To end the modification, right-click in a graphic view or click Select by. 
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Flip a routed cableway tee 


1. Click Select by. 
2. Select Cableway Features in the Locate Filter box. 
3. Select the cableway features connected to the tee, excluding the first feature. 


4. On the ribbon bar, click Move®. 
5. Select a cableway feature. 


6. Move the features to a new location in the opposite direction. 
The cableway tee and the connected parts flip accordingly. 


Electrical User's Guide 48 


Route Cableway 


Choose a working plane 


1. 


On the ribbon, click Plane % and select your working surface. 
Plane Ribbon Options 


=» «<> Plan Plane - Defines the work surface as the XY plane at the depth of the active 
end. You also can press CTRL+1 to select this option. 


2 ty Elevation Plane: East-West - Defines the work surface as the XZ plane. You also 
can press CTRL+2 to select this option. 


« SQ Elevation Plane: North-South - Defines the work surface as the YZ plane. You also 
can press CTRL+3 to select this option. 


« (@ Plane by Turn/Branch - Defines the work surface as the plane defined by an 
existing turn or branch. You select the turn or branch to set the plane. You also can 
press CTRL+4 to select this option. 


« [> Plane by Three Points - Defines the work surface using three points that you define. 
You also can press CTRL+5 to select this option. 


» % No Plane - Clears any work surfaces. The software does not project points that you 
place to any plane. You also can press CTRL+6 to select this option. 


Define settings for cableway 


1. 


3. 


On the General tab of the New Cableway dialog box, choose the system for the cableway 
in the System box. 


® TIP The System box lists up to the last ten selected systems. Select More to browse all 
systems in the workspace and database. 


In the Cableway box, type the name of the new cableway that you are creating. If you do 
not enter a name, the software generates a name using the default naming rule. 


® TIP You can choose a naming rule in the Name Rule box, if necessary. 


Set the specification of the new cableway in the Specification box. 


= NOTE Use the Category option to view more properties that you can set for the cableway. 


Define cable tray barriers 


* IMPORTANT You need to bulkload the Cable Tray Barrier Parts workbook delivered to 
[Product Folder \CatalogData\BulkLoad\SampleDataFiles. You can also modify a relevant 
workbook to support barriers. 


Ts 
2 


Click Route Cableway fA. 
Click in the model to select a starting location for the cableway. 
The software displays the New Cableway Dialog Box (on page 67). 
On the General tab, specify all the required properties. 

= NOTE You must select a specification that supports barriers. 


Type a number in the Number of Barriers box. The default value is 0. 
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The software adds a new tab to the dialog box called Barriers. 

On the Barriers tab, select the <CableWay Properties>, and make your changes. 
Repeat for each of the <CableWay Properties> that needs modifying. 

Click OK. 


The software adds a barrier by dividing the right-most partition into equal parts. 


© TIP If you want all partitions to be equal, click Go to Defaults ©. 


See Also 
Modify cable tray barriers (on page 50) 


Modify cable tray barriers 


1 
2 
3. 
4 
5 


Click Select /¥. 

Select Enclosing Runs in the Locate Filter box. 

Select the cable tray to modify. 

On the Barriers tab, click Add Barrier oF to add another barrier. 
Click OK to confirm the modification. 


The software adds a barrier by dividing the right-most partition into equal parts. 


* TIPS 


If you want all partitions to be equal, click Go to Defaults ©. 
To delete a partition, click Delete *. 


Select cableway cross section properties 


die 
2. 
3. 


4. 


Click Properties esr while you are routing cableway. 
On the Cableway Settings dialog box (on page 56), click the Cross Section tab. 


On the Cross Section tab, select the shape of cross section from the list. You can select 
from rectangular, round, and flat oval. 


If necessary, specify the dimensions of the new cross-section. 


= NOTE You can also specify cross-section properties in the Shape box on the ribbon. 
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Set Offset Reference Dialog Box (Cableway) 


Sets options for reference offsets while routing cableway. 
Offset Reference Type 
Specifies the offset type for the cableway. 


= External - Routes a cableway at a specified distance from another object, such as 
another cableway running parallel to the one you are placing. 


«Cardinal Point - Routes a cableway by the top, sides, bottom, or invert elevation of the 
cableway instead of the cableway centerline. You must use Tools > PinPoint and lock 
the plane when using this reference type. For example, if you are routing the cableway 
by the invert elevation cardinal point, you must lock the elevation plane at the invert 
elevation you want to use. 


If the referenced object is a planar surface (such as a slab or deck), then the offset distance 
is measured from the surface to the selected reference plane (for example, the Elevation 


Plane: East-West “IE (Z Plane: X-axis (*). 
If the referenced object is a linear element (such as a structural beam), then the offset 


distance is measured from the line to the selected reference plane on which the cableway is 
being routed. 


Reference object 


. . al ¢ 
Projected line _-’ 


a 
- 


Working plane 


Offset 


Controls the SmartSketch3D offset constraint. Type the distance that you want to offset. You 
can turn off the offset option by selecting <Disabled>. 


Measured From 
Specifies the object from which you want to measure the offset. You can select: 


= Centerline - Select this option if you want to measure the offset from the centerline of a 
cableway. 
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= Surface by width - Select this option if you want to measure the offset from the width 
dimension of the cableway. 


«= Surface by depth - Select this option if you want to measure from the depth dimension 
of the cableway. 


See Also 

Create New Cableway (on page 42) 

Route Cableway with an Offset (on page 44) 
Route stacked cableways (on page 53) 


Route Multiple, Parallel Cableway Runs 


You can route multiple, parallel cableway or cable tray runs in either Along Depth (stacked) or 
Along Width (side-by-side) mode. 


To route multiple, parallel cableway runs, use Route Cableway i and set options as needed 
on the Multi-Route Tab (New Cableway Dialog Box) (on page 64). The software creates a 
master run and several slave runs. When you route the master run, the slave runs follow along. 
You can specify the number of slave runs above and below or to the left and right of the master 
run. 


After the cableways are routed in the model, they are individual cableway runs without 
relationships to each other. For example, you can change a property on the master run and it 
does not affect any of the slave runs. 


© NOTE The Multi-Route tab is not available when a Duct Bank specification has been 
selected on the General tab. 


What do you want to do? 
= Route stacked cableways (on page 53) 


= Route side-by-side cableways (on page 54) 
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Route stacked cableways 


1. Click Route Cableway irr. 
2. Select a starting point in the graphic view for the new cableways. 
The software displays the New Cableway Dialog Box (on page 61). 
3. On the General tab, specify the settings for the cableway. 
Define settings for cableway (on page 49) 
Select the Multi-Route tab to specify the settings for multi-routing. 
Select Along Depth in the Mode box to create stacked cableways. 


In the Cableways Above Master Run box, enter the number of cableways that you want 
above the master cableway. 


7. Inthe Cableways Below Master Run box, enter the number of cableways that you want 
below the master cableway. 


8. Inthe Vertical Distance Between Trays box, enter the distance between the cableway 
runs. 


9. Click OK to close the dialog box. 
10. Click in a graphic view define the route of your cableway. 
As you click, the software places the master cableway, and the slave runs follow along. 


*TIPS 


= You can use PinPoint =, Point Along Kea, and the SmartSketch3D relationship 
indicators when defining your cableways. 


«Using the Angle and Length constraints, you can lock these parameters while routing a 
cableway. 
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11. Right-click to end routing of the cableways. 


Route side-by-side cableways 
1. Click Route Cableway ir. 


2. Select a starting point in the graphic view for the new cableways. 
The software displays the New Cableway Dialog Box (on page 67). 

3. On the General tab, specify the settings for the cableway. 
Define settings for cableway (on page 49) 

4. Click the Multi-Route tab to specify the settings for multi-routing. 
Select Along Width in the Mode box to create side-by-side cableways. 


In the Cableways to Left of Master Run box, enter the number of cableways that you want 
to the left of the master cableway. 


7. Inthe Cableways to Right of Master Run box, enter the number of cableways that you 
want to the right of the master cableway. 


8. Inthe Horizontal Distance Between Trays box, enter the distance between the cableway 
runs. 


9. Click OK to close the dialog box. 
10. Click in a graphic view to define the route of your cableway. 
As you Click, the software places the master cableway, and the slave runs follow along. 


* TIPS 


Ne 
» You can use PinPoint on! , Point Along Vea, and the SmartSketch3D relationship 
indicators when defining your cableways. 


= Using the Angle and Length constraints, you can lock these parameters while routing a 
cableway. 
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11. Right-click to end routing of the cableways. 
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Cableway Settings Dialog Box 


Sets options for a cableway while you are routing. 


See Also 

Cross Section Tab (Cableway Settings Dialog Box) (on page 59) 
Defaults Tab (Cableway Settings Dialog Box) (on page 60) 
General Tab (Cableway Properties Dialog Box) (on page 73) 
General Tab (Cableway Settings Dialog Box) (on page 56) 


General Tab (Cableway Settings Dialog Box) 


Displays the general properties of the cableway that you are routing. 


= NOTE Because cableway run properties are customizable in the reference data, only the 
properties that are required by the software are documented. 


Cableway properties are divided into several different categories: Standard, Surface 
Treatment and Coating, Cable Fill, Maintenance Volume, and Responsibility. You select 
which category that you want to define values for by using the Category option. 

Standard 

System 


Displays or defines the system for the cableway. The last system that you selected is the 
default. Select More to display all defined systems. You can create a new system in the 
Systems and Specifications task. 


Cableway 
Displays or defines the name of the cableway that you are creating. 
Specification 


Displays or defines the specification for the cableway. Specifications are assigned to 
systems in the Systems and Specifications task. Only those specifications that are allowed 
in the system that you selected appear. You define specifications in the reference data. 


For more information on defining specifications, see the Electrical Reference Data Guide, 
available from the Help > Printable Guides command in the software. 

Surface Treatment and Coating 

Interior Coating Requirement 


Specifies the interior coating requirement for the object. To change the options on the list, 
edit the Coating Type sheet in the AllCodeLists.xls workbook in the reference data. 


Interior Coating Type 


Specifies the type of interior coating for the object. To change the options on the list, edit the 
Coating Type sheet in the AllCodeLists.xls workbook in the reference data. 


Interior Coating Area 
Specifies the area of the interior coating for the object. 


Exterior Coating Requirement 
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Specifies the coating requirement for the object. To change the options on the list, edit the 
Coating Type select list in Catalog. 


Exterior Coating Type 


Specifies the type of coating for the object. To change the options on the list, edit the 
Coating Type select list in Catalog. 


Exterior Coating Area 
Specifies the area of the coating for the object. 
Coating Color 


Specifies the color of the object coating. To change the options on the list, edit the Coating 
Color select list in Catalog. Smart 3D includes this property in the painting area report. 


Cable Fill 
Fill Efficiency 


Specifies the efficiency of the stacking of cables in the cableway. Type a real number, 
integer, or percent. For example, type 0.9, 90, or 90%. 


Signal Type 


Specifies the cable usage, which Smart 3D uses in tray fill calculations. To change the 
options on the list, edit the Signal Type select list in Catalog. 


Voltage Grade 


Specifies the voltage grade, which Smart 3D uses when determining the range of voltage 
that the cableway can carry. To change the options on the list, edit the Voltage Grade 
select list in Catalog. 


Maintenance Volume 


A maintenance volume is space reserved for installing and maintaining cables in a cable tray 
and can be defined at the cableway level and optionally overridden at the feature level. You can 
also define maintenance volumes for duct banks to reserve space for a mud mat below the duct 
bank. Use the Format > View command to turn on the Maintenance aspect so you can see the 
maintenance volumes in the model. 


Maintenance Volume Properties Option 


Select Use Run Properties to use the maintenance volume properties defined for the 
parent run. Select Default Feature Properties to define maintenance volume settings that 
are unique for this feature. This option is only available when editing the properties of a 
feature. 


Maintenance Shape 
Specifies the maintenance volume shape: Rectangle, Round, or Flat Oval. 
Maintenance Diameter 


Specifies the diameter of the maintenance volume. This option is only available when 
Maintenance Shape is set to Round. 


Maintenance Width 


Specifies the width of the maintenance volume. This option is only available when 
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Maintenance Shape is set to Rectangle or Flat Oval. 
Maintenance Depth 


Specifies the depth of the maintenance volume. This option is only available when 
Maintenance Shape is set to Rectangle or Flat Oval. 


Maintenance Justification 


Specifies how the maintenance volume (gray box below) aligns with the feature (blue cross 
section below). There are ten options available: (1) Top Left, (2) Top Center, (3) Top 
Right, (4) Center Left, (5) Center Center, (6) Center Right, (7) Bottom Left, (8) Bottom 
Center, (9) Bottom Right, and User Defined. 


Maintenance Width Offset 


Specifies the width offset distance. This option is only available when Maintenance 
Justification is set to User Defined. 


Maintenance Depth Offset 
Specifies the depth offset distance. This option is only available when Maintenance 
Justification is set to User Defined. 

Responsibility 

Cleaning Responsibility 


Select the party responsible for cleaning the cableway. If you want to add, edit, or remove 
values that are available for selection, edit the Cleaning Responsibility select list in the 
Catalog task. 


Design Responsibility 


Select the party responsible for designing the cableway. If you want to add, edit, or remove 
values that are available for selection, edit the Design Responsibility select list in the 
Catalog task. 


Fabrication Responsibility 


Select the party responsible for fabricating the cableway. If you want to add, edit, or remove 
values that are available for selection, edit the Fabrication Responsibility select list in the 
Catalog task. 


Installation Responsibility 


Select the party responsible for installing the cableway. If you want to add, edit, or remove 
values that are available for selection, edit the Installation Responsibility select list in the 
Catalog task. 
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Painting Responsibility 


Select the party responsible for painting the cableway. If you want to add, edit, or remove 
values that are available for selection, edit the Painting Responsibility select list in the 
Catalog task. 


Requisition Responsibility 


Select the party responsible for ordering the cableway. If you want to add, edit, or remove 
values that are available for selection, edit the Requisition Responsibility select list in the 
Catalog task. 


Supply Responsibility 


Select the party responsible for delivering the cableway. If you want to add, edit, or remove 
values that are available for selection, edit the Supply Responsibility select list in the 
Catalog task. 


Testing Responsibility 


Select the party responsible for testing the cableway. If you want to add, edit, or remove 
values that are available for selection, edit the Testing Responsibility select list in the 
Catalog task. 


Cross Section Tab (Cableway Settings Dialog Box) 


Displays and defines the cross section properties of the cableway. 


Standard 
Cross Section 


Defines the shape of the cross section. You can select from rectangular, round, and flat 
oval. If the cross section is round, only one other property is available: Diameter. 


Width 


Sets the width dimension for rectangular and flat oval cross sections. Values stored in the 
reference data determine the list of options. The list displays only the values that are valid 
for the current depth. If the Depth box is blank, all widths listed in the current specification 
are shown. 


Depth 


Sets the depth of the cross section for rectangular and flat oval cross sections. Values 
stored in the reference data determine the list of options. The list displays only the values 
that are valid for the current width. If the Width box is blank, all depths listed in the current 
specification are shown. 


Diameter 


Determines the diameter of round cross sections. Values stored in the reference data 
determine the list of options. You can also enter a value that is not on the list. 


Orientation Angle 


Sets an angle between the local axis associated with the cross section and the width axis. If 
the angle value is zero, the width is aligned with the local cross section axis. 


The following picture shows the orientation angle (C). 
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(A) - Cross section 
(B) - Width axis 
(C) - Orientation angle 


Fill Information 
Percent Fill 
Displays or defines the percent cable fill in the cableway feature. 


See Also 
Modify Cableway Feature Cross Section Shape (on page 47) 
Modify Multiple Cableway Cross Section Sizes (on page 47) 


Defaults Tab (Cableway Settings Dialog Box) 
Provides detailed, algebraic measurements for the length of a transition and the radius of a turn. 
Transition Length 
Defines the length of the transition. 
Turn Radius 


Displays the throat radius and bend radius of the turn transition. A default value displays 
when the command is re-selected. 


Turn Type 


Allows you to select turn types, like Bend, Miter, and Chamfer, in addition to any other turn 
types that the run specification allows. If you change specifications to one with parts, the 
software overrides the type of turn that you have set and replaces it with the default turn 
type. 


Remember Working Plane 


Allows you to choose whether the software remembers the last used working plane. False 
clears the last selected plane so that you must reset the plane each time that you begin 
routing. True remembers the last used working plane. The software then remembers your 
selection and locks each route onto the plane. The default option is False. 


When Remember Working Plane is set to False, the default plane option for Route 


Cableway iar is No Plane. Each time that you click a routing command, the system clears 
the last selected Plane option. You must reset the plane option each time that you begin a 
route. 


However, you can set the default behavior to remember the last used working plane by 
setting Remember Working Plane to True. The software then locks the route onto the 
plane that you are using and remembers your selection within that session only. 


= NOTE This option is available when you are routing duct, piping, cableways, and 
conduits. Setting this option to True when you are in any of these tasks results in an 
automatic True setting for all tasks. Likewise, setting this option to False when you are in 
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any of these tasks results in an automatic False setting for all tasks. 


New Cableway Dialog Box 


Creates a new cableway run or duct bank in your model using properties that you specify. You 
can access the New Cableway dialog box by going to the Electrical task, selecting the Route 


Cableway ir command, and then selecting <New Cableway> from the Run option on the 
ribbon. 


Standard 
System 


Displays or defines the system for the cableway. The last system that you selected is the 
default. Select More to display all defined systems. You can create a new system in the 
Systems and Specifications task. 


Cableway 


Displays or defines the name of the cableway that you are creating. The name is based on 
the Name Rule selection. If you want to type a new name for the run, in the Name Rule 
box, select User Defined, and then type a name for the run in the Name box. 


Name Rule 


Specify the naming rule that you want to use to name this run. You can select one of the 
listed rules or select User Defined to specify the run name yourself in the Name box. 


Specification 


Displays or defines the specification for the cableway. Specifications are assigned to 
systems in the Systems and Specifications task. Only those specifications that are allowed 
in the system that you selected appear. You define specifications in the reference data. 


= NOTE Ifyou select the DBS-0 specification, Slope option is displayed. If you select a 
specification that allows barriers, then the software displays the Barriers tab. 


For more information on defining specifications, see the Electrical Reference Data Guide, 
available from the Help > Printable Guides command in the software. 


Number of Barriers 


Defines the number of barriers included in the cableway. If you select a specification that 
allows barriers and you define a number of barriers greater than zero, a Barriers tab 
appears. 


Slope 
Defines the slope for the duct bank. Enter a value to route a sloped duct bank, or select Not 
Sloped to route a duct bank without slope. 

Surface Treatment and Coating 

Interior Coating Requirement 


Specifies the interior coating requirement for the object. To change the options on the list, 
edit the Coating Type sheet in the AllCodeLists.xls workbook in the reference data. 
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Interior Coating Type 


Specifies the type of interior coating for the object. To change the options on the list, edit the 
Coating Type sheet in the AllCodeLists.xls workbook in the reference data. 


Interior Coating Area 
Specifies the area of the interior coating for the object. 
Exterior Coating Requirement 


Specifies the coating requirement for the object. To change the options on the list, edit the 
Coating Type select list in Catalog. 


Exterior Coating Type 


Specifies the type of coating for the object. To change the options on the list, edit the 
Coating Type select list in Catalog. 


Exterior Coating Area 
Specifies the area of the coating for the object. 
Coating Color 
Specifies the color of the object coating. To change the options on the list, edit the Coating 
Color select list in Catalog. Smart 3D includes this property in the painting area report. 
Cable Fill 
Fill Efficiency 


Specifies the efficiency of the stacking of cables in the cableway. Type a real number, 
integer, or percent. For example, type 0.9, 90, or 90%. 


Signal Type 


Specifies the cable usage, which Smart 3D uses in tray fill calculations. To change the 
options on the list, edit the Signal Type select list in Catalog. 


Voltage Grade 


Specifies the voltage grade, which Smart 3D uses when determining the range of voltage 
that the cableway can carry. To change the options on the list, edit the Voltage Grade 
select list in Catalog. 


Maintenance Volume 


A maintenance volume is space reserved for installing and maintaining cables in a cable tray 
and can be defined at the cableway level and optionally overridden at the feature level. You can 
also define maintenance volumes for duct banks to reserve space for a mud mat below the duct 
bank. Use the Format > View command to turn on the Maintenance aspect so you can see the 
maintenance volumes in the model. 


Maintenance Volume Properties Option 


Select Use Run Properties to use the maintenance volume properties defined for the 
parent run. Select Default Feature Properties to define maintenance volume settings that 
are unique for this feature. This option is only available when editing the properties of a 
feature. 
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Maintenance Shape 
Specifies the maintenance volume shape: Rectangle, Round, or Flat Oval. 
Maintenance Diameter 


Specifies the diameter of the maintenance volume. This option is only available when 
Maintenance Shape is set to Round. 


Maintenance Width 


Specifies the width of the maintenance volume. This option is only available when 
Maintenance Shape is set to Rectangle or Flat Oval. 


Maintenance Depth 


Specifies the depth of the maintenance volume. This option is only available when 
Maintenance Shape is set to Rectangle or Flat Oval. 


Maintenance Justification 


Specifies how the maintenance volume (gray box below) aligns with the feature (blue cross 
section below). There are ten options available: (1) Top Left, (2) Top Center, (3) Top 
Right, (4) Center Left, (5) Center Center, (6) Center Right, (7) Bottom Left, (8) Bottom 
Center, (9) Bottom Right, and User Defined. 


Maintenance Width Offset 


Specifies the width offset distance. This option is only available when Maintenance 
Justification is set to User Defined. 


Maintenance Depth Offset 
Specifies the depth offset distance. This option is only available when Maintenance 
Justification is set to User Defined. 

Responsibility 

Cleaning Responsibility 


Select the party responsible for cleaning the cableway. If you want to add, edit, or remove 
values that are available for selection, edit the Cleaning Responsibility select list in the 
Catalog task. 

Design Responsibility 


Select the party responsible for designing the cableway. If you want to add, edit, or remove 
values that are available for selection, edit the Design Responsibility select list in the 
Catalog task. 
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Fabrication Responsibility 


Select the party responsible for fabricating the cableway. If you want to add, edit, or remove 
values that are available for selection, edit the Fabrication Responsibility select list in the 
Catalog task. 


Installation Responsibility 


Select the party responsible for installing the cableway. If you want to add, edit, or remove 
values that are available for selection, edit the Installation Responsibility select list in the 
Catalog task. 


Painting Responsibility 


Select the party responsible for painting the cableway. If you want to add, edit, or remove 
values that are available for selection, edit the Painting Responsibility select list in the 
Catalog task. 


Requisition Responsibility 


Select the party responsible for ordering the cableway. If you want to add, edit, or remove 
values that are available for selection, edit the Requisition Responsibility select list in the 
Catalog task. 


Supply Responsibility 


Select the party responsible for delivering the cableway. If you want to add, edit, or remove 
values that are available for selection, edit the Supply Responsibility select list in the 
Catalog task. 


Testing Responsibility 


Select the party responsible for testing the cableway. If you want to add, edit, or remove 
values that are available for selection, edit the Testing Responsibility select list in the 
Catalog task. 


See Also 
Create New Cableway (on page 42) 
Multi-Route Tab (New Cableway Dialog Box) (on page 64) 
Duct Bank Tab (New Cableway Dialog Box) (on page 65) 
Barriers Tab (New Cableway Dialog Box) (on page 69) 
Multi-Route Tab (New Cableway Dialog Box) 
Displays and defines properties for routing multiple, parallel cableway systems. 
Mode 


Designates the mode of parallel routing: Along Depth or Along Width. The Along Depth 
mode creates stacked cableways, and the Along Width mode creates side-by-side 
cableways. 

Along Depth Mode 

Cableways Above Master Run 
Type the number of cableways to be routed above the master run. 

Cableways Below Master Run 


Type the number of cableways to be routed below the master run. 
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Vertical Distance Between Trays 
Type the vertical distance between the parallel cableways. 
Modeling of Riser Sections 
Specifies either constant spacing or constant leg length in riser sections. In the current 
version, this setting is Maintain Constant Spacing and cannot be changed. 
Along Width Mode 
Cableways to Left of Master Run 
Type the number of cableways to be routed to the left of the master run. 
Cableways to Right of Master Run 
Type the number of cableways to be routed to the right of the master run. 
Horizontal Distance Between Trays 
Type the horizontal distance between the parallel cableways. 
Modeling of Skewed Sections 


Specifies either constant spacing or constant leg length in skewed sections. In the current 
version, this setting is Maintain Constant Spacing and cannot be changed. 


See Also 
Route Multiple, Parallel Cableway Runs (on page 52) 
Duct Bank Tab (New Cableway Dialog Box) 
Displays and defines properties of duct bank systems. To route a duct bank, begin by selecting 
a duct Bank Specification on the General tab; that is, DBS-0. 
Duct Bank Properties 
Click Select Item for Modification > Duct Bank Properties to access the following properties: 
Duct Bank Width 
Enter the width of the duct bank. 
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Duct Bank Depth 
Enter the depth of the duct bank. 


Conduit to Conduit distance 
Enter the distance from center-point to center-point on the conduits. 


Edge to Conduit distance 
Enter the distance from one edge of the duct bank to the conduit center point. 


Number of Conduit rows 


Enter the number of rows. 
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Number of Conduit columns 


Enter the number of columns. 


Default Conduit Specification 

Enter the conduit type specification. 
Default Conduit Diameter 

Enter the diameter of the conduit. 
Default Conduit Fill Efficiency 


Displays or defines the efficiency of the stacking of cables in the conduit. You can enter a 
real number, integer, or percent; for example, type 0.9, 90, or 90%. 


Default Conduit Signal Type 


Displays or defines the cable usage, which is used in tray fill calculations. If you want to add, 
edit, or remove values that are available for selection, edit the Signal Type sheet in the 
AllCodeLists.xls workbook in the reference data. 


Default Conduit Voltage Grade 


Displays or defines the voltage grade, which is used in determining the range of voltage that 
the conduit can carry. If you want to add, edit, or remove values that are available for 
selection, edit the Voltage Grade sheet in the AllCodeLists.xls workbook in the reference 


data. 
Preview 

oo i 
> ee 


Shows the cross section of the duct bank. You can modify individual conduits by selecting 
the run number from the Select Item for Modification box. 


YY 


x 


X= Along Width Direction 
Y= Along Depth Direction 


Provides a visual cue for the XY orientation. 


Resize 


Validates the duct bank cross section properties and, if necessary, resizes the duct bank 
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cross section. 
% Delete Conduit Run 


Deletes the selected conduit run from the duct bank cross section. This command is 
enabled only when editing a conduit run properties. 


o Go To Defaults 
Resets all conduits to the default values. 
@F Add Conduit Run 


Adds a new conduit run. 


Run Nx N 
Click Select Item for Modification > Run NXN to access the following properties: 
Conduit Run 

Select the parent conduit run for the selected conduit. 
Conduit RunName 

Accept the default name or enter a name for the conduit. 
Conduit Spec 

Select from the specs available in the options list. 
Conduit Diameter 

Select from the allowable diameters available in the Options list. 
Distance Along Width Direction 

Enter value to position the conduit in the X direction. 
Distance Along Depth Direction 

Enter value to position the conduit in the Y direction. 
Row Number 


Enter a new position for the conduit. If you enter a number that already holds a conduit, the 
conduits will "sit" on each other and you cannot readily see them. However, you can see this 
in Preview. 


Column Number 


Enter a new position for the conduit. If you enter a number that already holds a conduit, the 
conduits will "sit" on each other and you cannot readily see them. However, you can see this 
in Preview. 


Fill Efficiency 

Enter the percentage cable fill capacity of the conduit. 
Signal Type 

Select the signal type from the available options list. 
Voltage Grade 


Select the voltage grade from the available options list. 
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Barriers Tab (New Cableway Dialog Box) 


Displays and defines properties of any barriers included in the cable tray. To display this dialog 
box, you must select the appropriate Specification and enter the Number Of Barriers on the 
General tab of the New Cableway dialog box. 


Select Item for Modification 


Select the partition created by the barrier that you want to modify. To assist you in locating 
the correct partition, the cableway symbol at the bottom of the dialog box highlights the 
partition selected. 


ND) Go to Defaults 


Resets all partitions or cable trays to default settings. 


b 4 Delete Barrier 


Deletes the selected barrier from the cable tray. 


oF Add Barrier 
Adds a new barrier to the cable tray. 
<CableTray Properties> 
Indicates that you are modifying the main cableway. 
« CableTray Width - Specifies the width of the entire cable tray. 
«  CableTray Depth - Specifies the depth of the entire cable tray. 
« Default Cableway Spec - Specifies the specification to be used as the default. 


"Default Minimum Cableway Barrier Width - Specifies the minimum width value for the 
barrier/divider. The partitions are symmetrical until you change them. 


<CableWay1 Properties> 


Indicates that you are modifying the first new partition. Select <CableWay2 Properties> to 
select the second partition, and so forth. 


«= CableWay Run - Select the cableway to which you want to attach this particular 
partition. 


= CableWay Run Name - Accept the default name or enter a name for the cableway run. 


" Cableway Spec - Displays the specification of the enclosing cableway. This option is 
read-only. 


"Offset Along Width Direction - You cannot change this value for Cableway 1. 
However, it can be modified for the other partitions. 


« Fill Efficiency - Specifies the percentage cable fill capacity for the partition. 
= Signal Type - Enter the signal type of the cable for this particular partition. 
= Voltage Grade - Enter the voltage grade of the cable for this particular partition. 
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Preview 
One barrier or divider 
creates two partitions. 


Two barriers or dividers 


th create three partitions. 


Illustrates the number of barriers in the cable tray, and the number of resulting partitions. 
Additional highlighting appears when you select an item for modification. (See the red lines 
in the following illustration.) 


LLL The partitions are symmetrical in size until you change them. 
Y 


x 


= Along Width Direction 
Y= Along Depth Direction 


Provides a visual cue for the XY orientation. 


See Also 
Define Cable Tray Barriers (on page 49) 


Select Cableway Dialog Box 


Displays all the cableways. Select a cableway from the hierarchy, and then click OK. 
© NOTE Look In options are currently only available for Quick Route ii. 
Look In 
Specifies that location in which you want to look for the cableway. 
=" Workspace - Displays all cableways placed in the defined workspace only. 
=" Database - Displays all of the cableways available in the entire model database. 


See Also 
Route Cableway (on page 33) 


Cable Tray Component Properties Dialog Box 


Displays cable tray component properties for review and editing. 


See Also 
Configuration Tab (on page 275) 
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Connections Tab (on page 277) 
Notes Tab (on page 277) 
Relationship Tab (on page 278) 


Cable Tray Part Properties Dialog Box 


Displays cable tray part properties for review and editing. 


See Also 

Configuration Tab (on page 275) 
Connections Tab (on page 277) 

Edit Cable Tray Part Properties (on page 161) 
Notes Tab (on page 277) 

Relationship Tab (on page 278) 


Cableway Along Leg Feature Properties Dialog Box 


Displays along-leg feature properties for review and editing. 


See Also 
Configuration Tab (on page 275) 
Edit Cableway Along Leg Feature Properties (see "Edit cableway along-leg feature properties" 
on page 160) 
General Tab (Cableway Along Leg Feature Properties Dialog Box) (on page 71) 
Relationship Tab (on page 278) 
General Tab (Cableway Along Leg Feature Properties Dialog 


Box) 


Displays and defines the general properties of the selected cableway along-leg feature. 


Standard 
Cableway 
Identifies the name of the feature. 
Specification 
Determines the specification assigned to the feature. 
Angle 
Sets the angle of the along-leg feature. 
Part 


Allows you to select a part associated with the feature, if applicable. 


Maintenance Volume 


A maintenance volume is space reserved for installing and maintaining cables in a cable tray 
and can be defined at the cableway level and optionally overridden at the feature level. You can 
also define maintenance volumes for duct banks to reserve space for a mud mat below the duct 
bank. Use the Format > View command to turn on the Maintenance aspect so you can see the 
maintenance volumes in the model. 
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Maintenance Volume Properties Option 


Select Use Run Properties to use the maintenance volume properties defined for the 
parent run. Select Default Feature Properties to define maintenance volume settings that 
are unique for this feature. This option is only available when editing the properties of a 
feature. 


Maintenance Shape 
Specifies the maintenance volume shape: Rectangle, Round, or Flat Oval. 
Maintenance Diameter 


Specifies the diameter of the maintenance volume. This option is only available when 
Maintenance Shape is set to Round. 


Maintenance Width 


Specifies the width of the maintenance volume. This option is only available when 
Maintenance Shape is set to Rectangle or Flat Oval. 


Maintenance Depth 


Specifies the depth of the maintenance volume. This option is only available when 
Maintenance Shape is set to Rectangle or Flat Oval. 


Maintenance Justification 


Specifies how the maintenance volume (gray box below) aligns with the feature (blue cross 
section below). There are ten options available: (1) Top Left, (2) Top Center, (3) Top 
Right, (4) Center Left, (5) Center Center, (6) Center Right, (7) Bottom Left, (8) Bottom 
Center, (9) Bottom Right, and User Defined. 


Maintenance Width Offset 


Specifies the width offset distance. This option is only available when Maintenance 
Justification is set to User Defined. 


Maintenance Depth Offset 
Specifies the depth offset distance. This option is only available when Maintenance 
Justification is set to User Defined. 

Fill Information 

Percent Fill 
Displays or defines the percent cable fill in the cableway feature. 


See Also 
Cableway Along Leg Feature Properties Dialog Box (on page 71) 
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Cableway End Feature Properties Dialog Box 


Displays end feature properties for review and editing. 


See Also 

Configuration Tab (on page 275) 

Edit Cableway End Feature Properties (on page 161) 

General Tab (Cableway End Feature Properties Dialog Box) (on page 73) 
Relationship Tab (on page 278) 


General Tab (Cableway End Feature Properties Dialog Box) 


Displays and defines the general properties of the selected cableway end feature. 


Standard 
Cableway 

Displays the name of the cableway end feature. 
Specification 


Displays the specification for the cableway. Specifications are assigned to systems in the 
Systems and Specifications task. 


Part 


Displays the part associated with the end, if applicable. 


Fill Information 
Percent Fill 
Displays or defines the percent cable fill in the cableway feature. 


See Also 
Cableway End Feature Properties Dialog Box (on page 73) 


Cableway Properties Dialog Box 


Displays cableway run properties for review and editing. 


See Also 

General Tab (Cableway Properties Dialog Box) (on page 73) 
Relationship Tab (on page 278) 

Configuration Tab (on page 275) 

Notes Tab (on page 277) 


General Tab (Cableway Properties Dialog Box) 


Displays and defines the general properties of the selected cableway. 


= NOTE Because cableway run properties are customizable in the reference data, only the 
properties that are required by the software are documented. 
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Cableway run properties are divided into several different categories: Standard, Surface 
Treatment and Coating, Cable Fill, and Responsibility. You select which category that you 
want to define values for by using the Category option. 


Standard 


System 


Displays or defines the system for the cableway. The last system that you selected is the 
default. Select More to display all defined systems. You can create a new system in the 
Systems and Specifications task. 


Cableway 


Displays or defines the name of the cableway that you are creating. The name is based on 
the Name Rule selection. If you want to type a new name for the run, in the Name Rule 
box, select User Defined, and then type a name for the run in the Name box. 


Name Rule 


Specify the naming rule that you want to use to name this run. You can select one of the 
listed rules or select User Defined to specify the run name yourself in the Name box. 


Specification 


Displays or defines the specification for the cableway. Specifications are assigned to 
systems in the Systems and Specifications task. Only those specifications that are allowed 
in the system that you selected appear. You define specifications in the reference data. 


= NOTE Ifyou select the DBS-0 specification, Slope option is displayed. If you select a 
specification that allows barriers, then the software displays the Barriers tab. 


For more information on defining specifications, see the Electrical Reference Data Guide, 
available from the Help > Printable Guides command in the software. 


Number of Barriers 


Defines the number of barriers included in the cableway. If you select a specification that 
allows barriers and you define a number of barriers greater than zero, a Barriers tab 
appears. 


Slope 
Defines the slope for the duct bank. Enter a value to route a sloped duct bank, or select Not 
Sloped to route a duct bank without slope. 

Surface Treatment and Coating 

Interior Coating Requirement 


Specifies the interior coating requirement for the object. To change the options on the list, 
edit the Coating Type sheet in the AllCodeLists.xls workbook in the reference data. 


Interior Coating Type 


Specifies the type of interior coating for the object. To change the options on the list, edit the 
Coating Type sheet in the AllCodeLists.xls workbook in the reference data. 


Interior Coating Area 


Specifies the area of the interior coating for the object. 
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Exterior Coating Requirement 


Specifies the coating requirement for the object. To change the options on the list, edit the 
Coating Type select list in Catalog. 


Exterior Coating Type 


Specifies the type of coating for the object. To change the options on the list, edit the 
Coating Type select list in Catalog. 


Exterior Coating Area 
Specifies the area of the coating for the object. 
Coating Color 


Specifies the color of the object coating. To change the options on the list, edit the Coating 
Color select list in Catalog. Smart 3D includes this property in the painting area report. 


Cable Fill 
Fill Efficiency 


Specifies the efficiency of the stacking of cables in the cableway. Type a real number, 
integer, or percent. For example, type 0.9, 90, or 90%. 


Signal Type 


Specifies the cable usage, which Smart 3D uses in tray fill calculations. To change the 
options on the list, edit the Signal Type select list in Catalog. 


Voltage Grade 


Specifies the voltage grade, which Smart 3D uses when determining the range of voltage 
that the cableway can carry. To change the options on the list, edit the Voltage Grade 
select list in Catalog. 


Maintenance Volume 


A maintenance volume is space reserved for installing and maintaining cables in a cable tray 
and can be defined at the cableway level and optionally overridden at the feature level. You can 
also define maintenance volumes for duct banks to reserve space for a mud mat below the duct 
bank. Use the Format > View command to turn on the Maintenance aspect so you can see the 
maintenance volumes in the model. 


Maintenance Volume Properties Option 


Select Use Run Properties to use the maintenance volume properties defined for the 
parent run. Select Default Feature Properties to define maintenance volume settings that 
are unique for this feature. This option is only available when editing the properties of a 
feature. 


Maintenance Shape 
Specifies the maintenance volume shape: Rectangle, Round, or Flat Oval. 
Maintenance Diameter 


Specifies the diameter of the maintenance volume. This option is only available when 
Maintenance Shape is set to Round. 
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Maintenance Width 


Specifies the width of the maintenance volume. This option is only available when 
Maintenance Shape is set to Rectangle or Flat Oval. 


Maintenance Depth 


Specifies the depth of the maintenance volume. This option is only available when 
Maintenance Shape is set to Rectangle or Flat Oval. 


Maintenance Justification 


Specifies how the maintenance volume (gray box below) aligns with the feature (blue cross 
section below). There are ten options available: (1) Top Left, (2) Top Center, (3) Top 
Right, (4) Center Left, (5) Center Center, (6) Center Right, (7) Bottom Left, (8) Bottom 
Center, (9) Bottom Right, and User Defined. 


Maintenance Width Offset 


Specifies the width offset distance. This option is only available when Maintenance 
Justification is set to User Defined. 


Maintenance Depth Offset 


Specifies the depth offset distance. This option is only available when Maintenance 
Justification is set to User Defined. 


Responsibility 
Cleaning Responsibility 


Select the party responsible for cleaning the cableway. If you want to add, edit, or remove 
values that are available for selection, edit the Cleaning Responsibility select list in the 
Catalog task. 


Design Responsibility 


Select the party responsible for designing the cableway. If you want to add, edit, or remove 
values that are available for selection, edit the Design Responsibility select list in the 
Catalog task. 


Fabrication Responsibility 


Select the party responsible for fabricating the cableway. If you want to add, edit, or remove 
values that are available for selection, edit the Fabrication Responsibility select list in the 
Catalog task. 


Installation Responsibility 


Select the party responsible for installing the cableway. If you want to add, edit, or remove 
values that are available for selection, edit the Installation Responsibility select list in the 
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Catalog task. 
Painting Responsibility 


Select the party responsible for painting the cableway. If you want to add, edit, or remove 
values that are available for selection, edit the Painting Responsibility select list in the 
Catalog task. 


Requisition Responsibility 


Select the party responsible for ordering the cableway. If you want to add, edit, or remove 
values that are available for selection, edit the Requisition Responsibility select list in the 
Catalog task. 


Supply Responsibility 


Select the party responsible for delivering the cableway. If you want to add, edit, or remove 
values that are available for selection, edit the Supply Responsibility select list in the 
Catalog task. 


Testing Responsibility 


Select the party responsible for testing the cableway. If you want to add, edit, or remove 
values that are available for selection, edit the Testing Responsibility select list in the 
Catalog task. 


See Also 
Cableway Settings Dialog Box (on page 56) 


Cableway Straight Feature Properties Dialog Box 


Displays straight feature properties for review and editing. 


See Also 
Configuration Tab (on page 275) 
Cross Section Tab (Cableway Straight Feature Properties Dialog Box) (on page 79) 
Edit Cableway Straight Feature Properties (on page 160) 
General Tab (Cableway Straight Feature Properties Dialog Box) (on page 77) 
General Tab (Conduit Straight Feature Properties Dialog Box) (on page 121) 
Relationship Tab (on page 278) 
General Tab (Cableway Straight Feature Properties Dialog 


Box) 


Displays and defines the general properties of the selected cableway straight feature. 


Standard 
Cableway 
Identifies the name of the cableway to which the feature is assigned. 
Specification 
Determines the specification assigned to the cableway. 
Length 


Specifies the length of the object as routed. 
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Maintenance Volume 


A maintenance volume is space reserved for installing and maintaining cables in a cable tray 
and can be defined at the cableway level and optionally overridden at the feature level. You can 
also define maintenance volumes for duct banks to reserve space for a mud mat below the duct 
bank. Use the Format > View command to turn on the Maintenance aspect so you can see the 
maintenance volumes in the model. 


Maintenance Volume Properties Option 


Select Use Run Properties to use the maintenance volume properties defined for the 
parent run. Select Default Feature Properties to define maintenance volume settings that 
are unique for this feature. This option is only available when editing the properties of a 
feature. 


Maintenance Shape 
Specifies the maintenance volume shape: Rectangle, Round, or Flat Oval. 
Maintenance Diameter 


Specifies the diameter of the maintenance volume. This option is only available when 
Maintenance Shape is set to Round. 


Maintenance Width 


Specifies the width of the maintenance volume. This option is only available when 
Maintenance Shape is set to Rectangle or Flat Oval. 


Maintenance Depth 


Specifies the depth of the maintenance volume. This option is only available when 
Maintenance Shape is set to Rectangle or Flat Oval. 


Maintenance Justification 


Specifies how the maintenance volume (gray box below) aligns with the feature (blue cross 
section below). There are ten options available: (1) Top Left, (2) Top Center, (3) Top 
Right, (4) Center Left, (5) Center Center, (6) Center Right, (7) Bottom Left, (8) Bottom 
Center, (9) Bottom Right, and User Defined. 


Maintenance Width Offset 


Specifies the width offset distance. This option is only available when Maintenance 
Justification is set to User Defined. 


Maintenance Depth Offset 


Specifies the depth offset distance. This option is only available when Maintenance 
Justification is set to User Defined. 
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Fill Information 
Percent Fill 
Displays or defines the percent cable fill in the cableway feature. 


See Also 
Cableway Straight Feature Properties Dialog Box (on page 77) 


Cross Section Tab (Cableway Straight Feature Properties 
Dialog Box) 


Displays and defines the cross section properties of the selected cableway straight feature. 


Standard 
Cross Section 


Defines the shape of the cross section. You can select from rectangular, round, and flat 
oval. If the cross section is round, only one other property is available: Diameter. 


Width 


Sets the width dimension for rectangular and flat oval cross sections. Values stored in the 
reference data determine the list of options. The list displays only the values that are valid 
for the current depth. If the Depth box is blank, all widths listed in the current specification 
are shown. 


Depth 


Sets the depth of the cross section for rectangular and flat oval cross sections. Values 
stored in the reference data determine the list of options. The list displays only the values 
that are valid for the current width. If the Width box is blank, all depths listed in the current 
specification are shown. 


Diameter 


Determines the diameter of round cross sections. Values stored in the reference data 
determine the list of options. You can also enter a value that is not on the list. 


Orientation Angle 


Sets an angle between the local axis associated with the cross section and the width axis. If 
the angle value is zero, the width is aligned with the local cross section axis. 


The following picture shows the orientation angle (C). 
(A) - Cross section 


(B) - Width axis 
(C) - Orientation angle 
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Fill Information 
Percent Fill 
Displays or defines the percent cable fill in the cableway feature. 


See Also 
Cableway Straight Feature Properties Dialog Box (on page 77) 


Cableway Transition Feature Properties Dialog Box 


Displays cableway transition properties for review and editing. 


See Also 

Configuration Tab (on page 275) 

Cross Section Tab (Cableway Transition Feature Properties Dialog Box) (on page 81) 
Edit Cableway Transition Feature Properties (on page 161) 

General Tab (Cableway Transition Feature Properties Dialog Box) (on page 80) 
Modify Multiple Cableway Cross Section Sizes (on page 47) 

Modify Cableway Feature Cross Section Shape (on page 47) 

Relationship Tab (on page 278) 


General Tab (Cableway Transition Feature Properties Dialog 
Box) 


Displays and defines the general properties of the selected transition. 


Standard 
Cableway 


Displays or defines the name of the cableway transition feature. You can also let the 
software use a default name. 


Specification 


Displays or defines the cableway specification from a list of allowed specifications for the 
associated system. Specifications are assigned to systems in the Systems and 
Specifications task. 


Transition Type 
Displays the type of the transition, such as parallel. 
Part 
Displays or defines a part associated with the transition, if applicable. 
Length 
Displays or defines the length of the transition along the cableway. This box appears for 
straight slanted transitions only. 
Fill Information 
Percent Fill 


Displays or defines the percent cable fill in the cableway feature. 
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Cross Section Tab (Cableway Transition Feature Properties 
Dialog Box) 


Displays and defines the cross section properties of the selected transition. 


Standard 
Position 

Displays or defines the start or end face of the transition. 
Cross Section 


Defines the shape of the cross section. You can select from rectangular, round, and flat 
oval. If the cross section is round, only one other property is available: Diameter. 


Width 


Sets the width dimension for rectangular and flat oval cross sections. Values stored in the 
reference data determine the list of options. The list displays only the values that are valid 
for the current depth. If the depth is not defined (that is, the Depth box is blank), all widths 
listed in the current specification are shown. 


Depth 


Sets the depth of the cross section for rectangular and flat oval cross sections. Values 
stored in the reference data determine the list of options. The list displays only the values 
that are valid for the current width. If the width is not defined (that is, the Width box is 
blank), all depths listed in the current specification are shown. 


Diameter 


Determines the diameter for round cross sections. Values stored in the reference data 
determine the list of options. You can also enter a value that is not on the list. 


Orientation Angle 


Sets an angle between the local axis associated with the cross section and the width axis. If 
the angle value is zero, the width is aligned with the local cross section axis. 


The following picture shows the orientation angle (C). 


(A) - Cross section 
(B) - Width axis 
(C) - Orientation angle 


Fill Information 
Percent Fill 


Displays or defines the percent cable fill in the cableway feature. 
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Cableway Turn Feature Properties Dialog Box 


Displays elbows, bends, and other turn properties for review and editing. 


See Also 

Configuration Tab (on page 275) 

Cross Section Tab (Cableway Turn Feature Properties Dialog Box) (on page 84) 
Edit Cableway Turn Feature Properties (on page 160) 

General Tab (Cableway Turn Feature Properties Dialog Box) (on page 82) 
Relationship Tab (on page 278) 


General Tab (Cableway Turn Feature Properties Dialog Box) 


Displays and defines the general properties of the selected cableway turn feature. 


Standard 

Cableway 
Identifies the name of the cableway to which the feature is assigned. 

Specification 
Determines the specification assigned to the cableway. 

Angle 
Displays the measurement of the angle of the turn. You cannot edit the value. 

Type 
Allows you to select turn types, like Bend, Miter, or Chamfer, in addition to any other turn 
types that the run specification allows. If you change specifications to one with parts, the 
software overrides the type of turn that you have set and replaces it with the default turn 
type. 

Throat Radius 


Modifies the throat radius of the turn transition. The list displays the last ten radii that you 
entered. 


Number of Miters 


Specifies the number of miters for the turn. If you change the angle of the turn, the software 
resets the number of miters to the default number defined for the new angle in the reference 
data. 


= NOTE The Number of Miters box is cleared if the active specification contains parts. 
Part 
Displays the default part assigned to the turn type. You can override the default part and 
select a part manually. 
Maintenance Volume 


A maintenance volume is space reserved for installing and maintaining cables in a cable tray 
and can be defined at the cableway level and optionally overridden at the feature level. You can 
also define maintenance volumes for duct banks to reserve space for a mud mat below the duct 
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bank. Use the Format > View command to turn on the Maintenance aspect so you can see the 
maintenance volumes in the model. 


Maintenance Volume Properties Option 


Select Use Run Properties to use the maintenance volume properties defined for the 
parent run. Select Default Feature Properties to define maintenance volume settings that 
are unique for this feature. This option is only available when editing the properties of a 
feature. 


Maintenance Shape 
Specifies the maintenance volume shape: Rectangle, Round, or Flat Oval. 
Maintenance Diameter 


Specifies the diameter of the maintenance volume. This option is only available when 
Maintenance Shape is set to Round. 


Maintenance Width 


Specifies the width of the maintenance volume. This option is only available when 
Maintenance Shape is set to Rectangle or Flat Oval. 


Maintenance Depth 


Specifies the depth of the maintenance volume. This option is only available when 
Maintenance Shape is set to Rectangle or Flat Oval. 


Maintenance Justification 


Specifies how the maintenance volume (gray box below) aligns with the feature (blue cross 
section below). There are ten options available: (1) Top Left, (2) Top Center, (3) Top 
Right, (4) Center Left, (5) Center Center, (6) Center Right, (7) Bottom Left, (8) Bottom 
Center, (9) Bottom Right, and User Defined. 


Maintenance Width Offset 


Specifies the width offset distance. This option is only available when Maintenance 
Justification is set to User Defined. 


Maintenance Depth Offset 
Specifies the depth offset distance. This option is only available when Maintenance 
Justification is set to User Defined. 

Fill Information 

Percent Fill 


Displays or defines the percent cable fill in the cableway feature. 
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Cross Section Tab (Cableway Turn Feature Properties 
Dialog Box) 


Displays and defines the cross section properties of the selected cableway turn feature. 


Standard 
Cross Section 


Defines the shape of the cross section. You can select from rectangular, round, and flat 
oval. If the cross section is round, only one other property is available: Diameter. 


Width 


Sets the width dimension for rectangular and flat oval cross sections. Values stored in the 
reference data determine the list of options. The list displays only the values that are valid 
for the current depth. If the Depth box is blank, all widths listed in the current specification 
are shown. 


Depth 


Sets the depth of the cross section for rectangular and flat oval cross sections. Values 
stored in the reference data determine the list of options. The list displays only the values 
that are valid for the current width. If the Width box is blank, all depths listed in the current 
specification are shown. 


Diameter 


Determines the diameter of round cross sections. Values stored in the reference data 
determine the list of options. You can also enter a value that is not on the list. 


Orientation Angle 


Sets an angle between the local axis associated with the cross section and the width axis. If 
the angle value is zero, the width is aligned with the local cross section axis. 


The following picture shows the orientation angle (C). 


(A) - Cross section 
(B) - Width axis 
(C) - Orientation angle 


Fill Information 
Percent Fill 


Displays or defines the percent cable fill in the cableway feature. 
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Cableway Turn Transition Feature Properties Dialog 
Box 


Displays cableway turn transition properties for review and editing. 


See Also 
Configuration Tab (on page 275) 
Cross Section Tab (Cableway Turn Transition Feature Properties Dialog Box) (on page 86) 
General Tab (Cableway Turn Transition Feature Properties Dialog Box) (on page 85) 
Relationship Tab (on page 278) 
General Tab (Cableway Turn Transition Feature Properties 
Dialog Box) 


Displays and defines the general properties of the selected transition. 


Standard 
Cableway 


Displays or defines the name of the cableway transition feature. You can also let the 
software use a default name. 


Specification 


Displays or defines the cableway specification from a list of allowed specifications for the 
associated system. Specifications are assigned to systems in the Systems and 
Specifications task. 


Transition Type 

Displays the type of the transition, such as parallel. 
Part 

Displays or defines a part associated with the transition, if applicable. 
Throat Radius 


Displays or defines the throat radius of the transition. The list displays the last ten radii that 
you entered. This box appears for turn transitions only. 


Angle 


Displays or defines the angle of the transition. This box appears for turn transitions only. 


Fill Information 
Percent Fill 


Displays or defines the percent cable fill in the cableway feature. 
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Cross Section Tab (Cableway Turn Transition Feature 
Properties Dialog Box) 


Displays and defines the cross section properties of the selected transition. 


Standard 
Position 
Indicates the position of the cross section. 


« Start: The property values that follow define the cross section at the start point of the 
cableway turn transition feature. 


= End: The property values that follow define the cross section at the end point of the 
cableway turn transition feature. 


Cross Section 


Defines the shape of the cross section. You can select from rectangular, round, and flat 
oval. If the cross section is round, only one other property is available: Diameter. 


Width 


Sets the width dimension for rectangular and flat oval cross sections. Values stored in the 
reference data determine the list of options. The list displays only the values that are valid 
for the current depth. If the Depth box is blank, all widths listed in the current specification 
are shown. 


Depth 


Sets the depth of the cross section for rectangular and flat oval cross sections. Values 
stored in the reference data determine the list of options. The list displays only the values 
that are valid for the current width. If the Width box is blank, all depths listed in the current 
specification are shown. 


Diameter 


Determines the diameter of round cross sections. Values stored in the reference data 
determine the list of options. You can also enter a value that is not on the list. 


Orientation Angle 


Sets an angle between the local axis associated with the cross section and the width axis. If 
the angle value is zero, the width is aligned with the local cross section axis. 


The following picture shows the orientation angle (C). 
(A) - Cross section 


(B) - Width axis 
(C) - Orientation angle 
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Fill Information 
Percent Fill 


Displays or defines the percent cable fill in the cableway feature. 
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Route Conduit 


“# Creates, models, and extends conduit runs quickly and 
precisely. Conduit houses and protects cable in the model. 
Conduit run features and components are driven by 
constraints, specifications, and catalog data. With this 
command, you can: 


= Route new conduit in free space 
= Route conduit in a duct bank 
= Route conduit to or from a feature 


= Insert components on a conduit run 


You define the geometry and properties of a conduit run and add features and components that 
are driven by specifications and catalogs. There are relationships and concepts that you need to 
know before you start routing conduit, see Conduits (on page 20). 


By default, the software uses fast mode routing, which means that you do not see elbow or turn 
graphics while in dynamic display. Press SHIFT+F to toggle fast mode on and off. After you 
define the conduit run location, the software displays the elbows. 

Route Conduit Ribbon 

Provides commands for placing conduit. 

Properties 


Displays the Conduit Settings dialog box. For more information, see Conduit Settings 
Dialog Box (on page 106). 


‘ start Route 
Click to specify the starting location for the conduit. 
“?, End Route 
Click to specify the terminating location for the conduit. 
% Plane 
Activates options for selecting a working plane for the route path. Six options are available: 
« «<> Plan Plane 


Defines the work surface as the XY plane at the depth of the active end. You also can 
press CTRL+1 to select this option. 


» Jf Elevation Plane: East-West (()* Z Plane: X-Axis) 


Defines the work surface as the XZ plane. You also can press CTRL+2 to select this 
option. 


» ‘Q Elevation Plane: North-South (*{] Z Plane: Y-Axis) 
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Defines the work surface as the YZ plane. You also can press CTRL+8 to select this 
option. 
: {@ Plane by Turn/Branch 


Defines the work surface as the plane defined by an existing turn or branch. You select 
the turn or branch to set the plane. You also can press CTRL+4 to select this option. 


» [> Plane by Three Points 


Defines the work surface using three points that you define. You also can press 
CTRL+5 to select this option. 


» X No Plane 


Clears any work surfaces. The software does not project points that you place to any 
plane. You also can press CTRL+6 to select this option. 


Run 


Displays existing conduit runs along with the <New Conduit Run>, <New/Continue Runs>, 
<Select Graphically> and More options. 


» <New Conduit Runs> - Displays the New Conduit Run dialog box. Use this option to 
create a new conduit run to route. If a new conduit run is created, all runs associated 
with the system parent selected on the New Conduit Run dialog box display in the list. 


=» <New/Continue Runs - Extends an existing conduit run if you select the end feature of 
that conduit run. If a run is continued, all runs associated with the system parent of the 
continued run display in the list. If you do not select an end feature, the New Conduit 
Run dialog box is displayed to create a conduit run. For more information, see New 
Conduit Run Dialog Box (on page 109). 


= «<Select Graphically> - Selects an existing conduit run in a graphic view, or the 
Workspace Explorer. 


"More - Displays the Select Conduit dialog box. Use this option to select a conduit run 
that is associated with a different system parent. For more information, see Select 
Conduit Dialog Box (on page 112). 

S Angle Lock 
Locks or unlocks the Angle box. 
Angle 


Enter or select an angle for the current route segment. You can enter any value needed, 
provided it does not conflict with the defined specifications. If the Angle Lock is unlocked, 
this box displays a dynamic readout of the current bend angle. 


‘D Length Lock 

Locks or unlocks the Length box. 
Length 

Enter or select a length for the current route segment. 
Offset 


Controls the SmartSketch offset constraint. Type the distance that you want to offset the 
conduit that you are routing. Select <Disabled> if you do not want to use the offset 
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constraint to help route the conduit. Select Set Offset Reference to define the reference 
point. For more information on setting the reference point, see Set Offset Reference Dialog 
Box (Conduit) (on page 113). 

Edit Conduit Along-leg Feature Ribbon 

Displays options for conduit along-leg features placed in the model. 


es Properties 


Displays the Conduit Branch Feature Properties dialog box. For more information, see 
Conduit Branch Feature Properties Dialog Box (on page 114). 


€' Move From 


Click to specify the starting location of the move vector. If you do not define a starting point, 
the software assumes that the current location of the object is the starting point. 


2 Move To 
Click to specify the ending location of the move vector. 
Run 


Displays the name of the conduit run to which the along-leg feature is associated. All other 
conduit runs associated with the same parent also appear in the list. Another conduit run 
can be selected if needed. Select More to select a conduit run associated with a different 
system parent. 


Type 
Displays the short code associated with the selected along-leg feature. The Type list also 
contains the short codes associated with any other end components defined in the 
specification for the current nominal diameter. Selecting an entry from the Type list replaces 
the selected component with one of a different type. 


Option 


Displays the option of the selected along-leg feature. The Option list also contains any 
options defined in the specification for the short code selected in the Type box. Selecting 
another entry from the Option list updates the object accordingly. 


MM Flip 


Orients the branch so that the selected port is located at the insertion point. If a tee or other 
tee-tee branch is located along the length of a conduit or between two components, only the 
in-line ports of the component are available when flipping. However, if the same component 
is located at the end of a run, all component ports are available. 


Angle 1 
Specifies the angle of the branch. 
Angle 2 


Specifies the angle of the turn or branch feature located at the other end of the branch leg. If 
this box is blank, there is no turn or branch feature located at the end of the branch leg. 
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Edit Conduit Branch Feature Ribbon 
Displays options for conduit branches placed in the model. 


es Properties 


Displays the Conduit Branch Feature Properties dialog box. For more information, see 
Conduit Branch Feature Properties Dialog Box (on page 114). 


€ Move From 


Click to specify the starting location of the move vector. If you do not define a starting point, 
the software assumes that the current location of the object is the starting point. 


2 Move To 
Click to specify the ending location of the move vector. 
Run 


Displays the name of the conduit run to which the branch is associated. All other conduit 
runs associated with the same parent also appear in the list. Another conduit run can be 
selected if needed. Select More to select a conduit run associated with a different system 
parent. 


Type 
Displays the type of the selected branch feature. The Type list also contains the short codes 
associated with any other end components defined in the specification for the current 
nominal diameter. Selecting an entry from the Type list replaces the selected component 
with one of a different type. 


Option 


Displays the option of the selected branch feature. The Option list also contains any options 
defined in the specification for the short code selected in the Type box. Selecting another 
entry from the Option list updates the object accordingly. 


MM Flip 


Orients the branch so that the selected port is located at the insertion point. If a tee or other 
tee-tee branch is located along the length of a conduit or between two components, only the 
in-line ports of the component are available when flipping. However, if the same component 
is located at the end of a run, all component ports are available. 


Angle 1 
Specifies the angle of the branch. 

Angle 2 
Specifies the angle of the turn or branch feature located at the other end of the branch leg. If 
this box is blank, there is no turn or branch feature located at the end of the branch leg. 

Edit Conduit End Feature Ribbon 

Displays options for editing an end component, such as a plug. 

ii Properties 


Displays the Conduit End Feature Properties dialog box. For more information, see 
Conduit End Feature Properties Dialog Box (on page 117). 
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€ Move From 


Click to specify the starting location of the move vector. If you do not define a starting point, 
the software assumes that the current location of the object is the starting point. 


2 Move To 
Click to specify the ending location of the move vector. 


= NOTE When you move or modify a route object in HVAC, Electrical, or Piping, Smart 3D 
treats any unfinished ends as free end features. An unfinished end is an end with mating parts 
or a logical data connection with one logical port. You can reconnect using these free end 
features. This behavior allows you to reuse existing mating parts and connections and reduces 
wait times. 


Plane 
Activates options for selecting a working plane for the route path. Six options are available: 
«= «<> Plan Plane 


Defines the work surface as the XY plane at the depth of the active end. You also can 
press CTRL+1 to select this option. 


» EF Elevation Plane: East-West (()* Z Plane: X-Axis) 


Defines the work surface as the XZ plane. You also can press CTRL+2 to select this 
option. 


» ‘0 Elevation Plane: North-South (*"] Z Plane: Y-Axis) 


Defines the work surface as the YZ plane. You also can press CTRL+8 to select this 
option. 


: (@ Plane by Turn/Branch 


Defines the work surface as the plane defined by an existing turn or branch. You select 
the turn or branch to set the plane. You also can press CTRL+4 to select this option. 


» [> Plane by Three Points 


Defines the work surface using three points that you define. You also can press 
CTRL+5 to select this option. 


» X No Plane 


Clears any work surfaces. The software does not project points that you place to 
any plane. You also can press CTRL+6 to select this option. 


Run 
Displays the name of the conduit run with which the selected end feature is associated. 
Type 
Displays the short code associated with the selected end. The Type list also contains the 
short codes associated with any other end components defined in the specification for the 


current nominal diameter. Selecting an entry from the Type list replaces the selected end 
component with one of a different type. 


Option 
Displays the option of the selected end. The Option list also contains any options defined in 
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the specification for the short code selected in the Type box. Selecting another entry from 
the Option list updates the object accordingly. 


S Angle Lock 
Locks or unlocks the Angle box. 
Angle 


Displays the angle of any turn or branch component that is located at the other end of the 
leg with which the selected end feature is associated. If no turn or branch exists at the other 
end of the leg, then this box is disabled. Changing the angle value adjusts the position of the 
selected end feature to achieve the specified angle and then locks that angle value. When 
this box is unlocked, the value updates dynamically as the selected end component is 
moved. 


Length Lock 
Locks or unlocks the Length box. 
Length 


Displays the length of the conduit connected to the end being edited. Entering a value in this 
box adjusts the position of the selected end feature to achieve the specified length and then 
locks that length value. When this box is unlocked, the value updates dynamically as the 
selected end component is moved. 


Offset 


Controls the SmartSketch® offset constraint. Type the distance that you want to offset the 
conduit that you are routing. Select <Disabled> if you do not want to use the offset 
constraint to help route the conduit. Select Set Offset Reference to define the reference 
point. For more information on setting the reference point, see Set Offset Reference Dialog 
Box (Conduit) (on page 113). 

Edit Conduit Straight Feature Ribbon 

Displays options for editing a conduit straight feature. 


es Properties 


Displays the Conduit Straight Feature Properties dialog box. For more information, see 
Conduit Straight Feature Properties Dialog Box (on page 121). 


€ Move From 


Click to specify the starting location of the move vector. If you do not define a starting point, 
the software assumes that the current location of the object is the starting point. 


2 Move To 
Click to specify the ending location of the move vector. 

Plane 
Activates options for selecting a working plane for the route path. Six options are available: 
« «<> Plan Plane 


Defines the work surface as the XY plane at the depth of the active end. You also can 
press CTRL+1 to select this option. 
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» OF Elevation Plane: East-West ((1* Z Plane: X-Axis) 


Defines the work surface as the XZ plane. You also can press CTRL+2 to select this 
option. 


» %Q Elevation Plane: North-South (=) Z Plane: Y-Axis) 
Defines the work surface as the YZ plane. You also can press CTRL+3 to select this 
option. 

« (@ Plane by Turn/Branch 


Defines the work surface as the plane defined by an existing turn or branch. You select 
the turn or branch to set the plane. You also can press CTRL+4 to select this option. 


« [> Plane by Three Points 


Defines the work surface using three points that you define. You also can press 
CTRL+5 to select this option. 


» KX No Plane 


Clears any work surfaces. The software does not project points that you place to any 
plane. You also can press CTRL+6 to select this option. 


Run 


Displays the name of the conduit run with which the selected conduit is associated. All other 
conduit runs associated with the same parent also appear in the list. Another conduit run 
can be selected if needed. Select More to select a conduit run associated with a different 
system parent. 


Type 


Displays the short code associated with the selected conduit. The Type list also contains the 
short codes associated with any other conduit defined in the specification for the current 
nominal diameter. Selecting an entry from the Type list replaces the selected conduit with 
one of a different type. 


Option 


Displays the option of the selected conduit. The Option list also contains any options 
defined in the specification for the short code selected in the Type box. Selecting another 
entry from the Option list updates the object accordingly. 


B, Lock Length 
Defines whether or not the length of the selected conduit should remain constant while 
moving. 


When locked xR the software automatically modifies the turn points, along with the length 
and angle of adjacent straight features, to remain connected to the moved leg. The length of 
the moved leg does not change. 


When not locked 4%, the software extends or shortens the associated legs to connect with 
the new position of the moved conduit. The length of the moved leg can change. Any 
component on the moved conduit maintains its relative position from the conduit ends. 


Offset 


Controls the SmartSketch offset constraint. Type the distance that you want to offset the 
conduit that you are editing. Select <Disabled> if you do not want to use the offset 
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constraint. Select Set Offset Reference to define the reference point. For more information 
on setting the reference point, see Set Offset Reference Dialog Box (Conduit) (on page 
113). 


Max Fill 
Displays the percent maximum fill of the conduit straight feature. This button is enabled if 
the conduit contains cable. You can click this button to depress it, and the software will 
highlight the area with the maximum fill on the conduit in the model. 

Edit Conduit Turn Feature Ribbon 

Displays options for turns or bends placed in the model. 

es Properties 


Displays the Conduit Turn Feature Properties dialog box. For more information, see 
Conduit Turn Feature Properties Dialog Box (on page 123). 


@ Move From 


Click to specify the starting location of the move vector. If you do not define a starting point, 
the software assumes that the current location of the object is the starting point. 


2 Move To 
Click to specify the ending location of the move vector. 

Plane 
Activates options for selecting a working plane for the route path. Six options are available: 
« «<> Plan Plane 


Defines the work surface as the XY plane at the depth of the active end. You also can 
press CTRL+1 to select this option. 


» EF Elevation Plane: East-West ((1* Z Plane: X-Axis) 


Defines the work surface as the XZ plane. You also can press CTRL+2 to select this 
option. 


» %Q Elevation Plane: North-South (*"] Z Plane: Y-Axis) 


Defines the work surface as the YZ plane. You also can press CTRL+8 to select this 
option. 


: {@ Plane by Turn/Branch 


Defines the work surface as the plane defined by an existing turn or branch. You select 
the turn or branch to set the plane. You also can press CTRL+4 to select this option. 


« [> Plane by Three Points 


Defines the work surface using three points that you define. You also can press 
CTRL+5 to select this option. 


» X No Plane 


Clears any work surfaces. The software does not project points that you place to any 
plane. You also can press CTRL+6 to select this option. 
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Run 


Displays the name of the conduit run with which the selected turn is associated. All other 
conduit runs associated with the same parent also appear in the list. Another conduit run 
can be selected if needed. Select More to select a conduit run associated with a different 
system parent. 

Type 


Displays the short code associated with the selected turn. The Type list also contains the 
short codes associated with any other turns defined in the specification for the current 
nominal diameter. Selecting an entry from the Type list replaces the selected turn with one 
of a different type. 


Option 
Displays the option of the selected turn. The Option list also contains any options defined in 
the piping specification for the short code selected in the Type box. Selecting another entry 
from the Option list updates the object accordingly. 

S Angle Lock 


Locks or unlocks the Angle box. Locking the corresponding angle value creates a constraint 
along which the selected turn angle can be moved. 


Angle 2 


Specifies the angle of the turn feature located at the end of one associated leg. If this box is 
blank, there is no turn feature located at the end of the leg. Although this value can be 
changed, the location of the corresponding turn cannot. Modification of this value repositions 
the selected turn until the specified angle is achieved. 


Angle 1 


Specifies the angle of the turn that you are editing. Modification of this value repositions the 
selected turn until the specified angle is achieved. 


Angle 3 


Specifies the angle of the turn feature located at the end of one associated leg. If this box is 
blank, there is no turn feature located at the end of the leg. Although this value can be 
changed, the location of the corresponding turn cannot. Modification of this value repositions 
the selected turn until the specified angle is achieved. 


Offset 


Controls the SmartSketch offset constraint. Type the distance that you want to offset the 
conduit that you are routing. Select <Disabled> if you do not want to use the offset 
constraint. Select Set Offset Reference to define the reference point. For more information 
on setting the reference point, see Set Offset Reference Dialog Box (Conduit) (on page 
113). 


What do you want to do? 

=" Create new conduit (on page 97) 

= Add conduits to a duct bank (on page 99) 

= Delete conduit from duct bank (on page 155) 


"Connect conduit end features (on page 99) 
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= Place components while routing conduit (on page 100) 
"Route conduit with an external offset (on page 102) 

=" Copy a conduit run (on page 105) 

= Extend an existing conduit run (on page 105) 

= Move a conduit run (on page 148) 


=" Move a conduit branch (on page 148) 


Create new conduit 


1. Click Route Conduit 0. 


2. Select a starting point in the graphic view for the new conduit. 


-+- 


® TIP If you select a feature located at the end of an existing run, the software continues 
the run of the selected feature. Skip to step 5. 


The New Conduit Run dialog box displays. For more information, see New Conduit Run 
Dialog Box (on page 109). 


3. Select the system for the conduit in the System box. 


® TIP The System box lists up to the last ten selected systems. Choose More... to browse 
all applicable systems in the workspace and model database. 


4. Inthe Name box, type the name of the conduit that you are creating. If you do not enter a 
name, the software automatically generates a name. 


® TIP You can choose a naming rule in the Name Rule box, if necessary. 

If necessary, change the specification of the new conduit in the Specification box. 

If necessary, select a diameter in the Nominal Conduit Diameter box. 

= NOTE Use the Category option to view more properties that you can set for the conduit. 
7. Click OK to return to the Route Conduit command. 
8. On the ribbon, click Plane % and select your working surface. 


Plane Ribbon Options 
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=» «<> Plan Plane - Defines the work surface as the XY plane at the depth of the active 
end. You also can press CTRL+1 to select this option. 


» (* Elevation Plane: East-West - Defines the work surface as the XZ plane. You also 
can press CTRL+2 to select this option. 


» %Q Elevation Plane: North-South - Defines the work surface as the YZ plane. You also 
can press CTRL+3 to select this option. 


« (@ Plane by Turn/Branch - Defines the work surface as the plane defined by an 
existing turn or branch. You select the turn or branch to set the plane. You also can 
press CTRL+4 to select this option. 


« [> Plane by Three Points - Defines the work surface using three points that you define. 
You also can press CTRL+5 to select this option. 


» % No Plane - Clears any work surfaces. The software does not project points that you 
place to any plane. You also can press CTRL+6 to select this option. 


1. Click in the graphic view to route the conduit. 


© TIP You can use PinPoint, Point Along, and the SmartSketch3D relationship indicators 
when defining your conduit. 


2. Right-click to end the routing of conduit. 


= NOTE Using the Angle and Length constraints, you can lock these parameters while 
routing a conduit. 
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Add conduits to a duct bank 


To add conduits to a duct bank, you need to manually route the conduits using tools such as the 
offset command assistant to position a conduit into the duct bank's encasement. For more 
information, see Route conduit with an external offset (on page 102). 


If there is not sufficient space, the cross section of the duct bank will have to be increased as 
needed and the encasement and other conduits might have to be manually jogged to maintain 
the relative positioning. Change the size of the duct bank by selecting all the features of the 
entire duct bank and then changing their values on the ribbon. 


The relation between the conduit run and the duct bank will have to be manually established or 
removed. 


Connect conduit end features 


Smart 3D enables you to connect end features of existing conduits using the zero-spec 
cableway. You can then route cables to pass through the resulting cableway. You can manually 
connect conduit end features, or you can use the Auto Connect Cableway command on the 
drawing toolbar. 

Using Auto Connect 


1. Locate the conduits you want to connect in creating your route. 


2. Click Auto Connect ‘T. 


3. From the Auto Connect Cableway ribbon, select Conduit End Features from the filter 
pull-down menu. 


4. Select the conduit end feature in the graphic view to begin the connection. 


5. Click Select to Runs « onthe Auto Connect Cableway ribbon, and then select the end 
feature of the conduit to which you want to connect. 


6. Click Finish. 


The new Cws-0 cableway is automatically calculated and placed. 


Connecting Manually 


1. Locate the conduits you want to connect in creating your route. 


2. Click Route Cableway ir. 
3. Inthe graphic view, select the conduit end feature you want as the starting point. 


= NOTE Ifyou selected an end feature before selecting the Route Cableway command, 
that feature is the default starting point for the new cableway. 


On the New Cableway Dialog Box (on page 61), set Specifications to Cws-0. 
Set other required cableway properties, and then click OK. 


Select conduit end feature in the graphic view to define the endpoint of the connecting 
cableway. 
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Place components while routing conduit 


1. Click Route Conduit #. 
2. Select the run starting point. 


® TIP If you selected an end feature of an existing run, the software continues that run. 
Skip to step 5. 


The New Conduit Run dialog box displays. For more information, see New Conduit Run 
Dialog Box (on page 109). 


3. Select the system for the conduit in the System box. 


® TIP The System box lists up to the last ten selected systems. Choose More... to browse 
all applicable systems in the workspace and model database. 


4. Inthe Name box, type the name of the conduit that you are creating. If you do not enter a 
name, the software automatically generates a name. 


© TIP. You can choose a naming rule in the Name Rule box, if necessary. 
If necessary, change the specification of the new conduit in the Specification box. 
If necessary, select a diameter in the Nominal Conduit Diameter box. 
= NOTE Use the Category option to view more properties that you can set for the conduit. 
Click OK to return to the Route Conduit command. 
7. Click in the graphic view to begin routing the conduit. 


8. Click Insert Component sg when you want to insert a component. 
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9. On the ribbon, select the component type. 


10. Click Finish. 
11. Continue routing the conduit. 


= NOTE You can continue routing an existing run by selecting a run end feature or by 
selecting the run name from the list of available runs. 
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Route conduit with an external offset 


1. Click Route Conduit #. 
2. Select the run starting point. 


3. Define the conduit properties on the New Conduit Run dialog box (on page 109), and then 
click OK. 


4. Route towards the object you want to offset from. 


- 


5. From the Offset option, select Set Offset Reference. 


Set Offset Reference 
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6. Select External from the Offset Reference Type grouping. 
Offset Reference Type 
(* Extemal 
© Cardinal Point 


7. On the Set Offset Reference dialog box, select the option to use from the Measured from 
field. 


Type the offset distance to use in the Offset box. 
Click OK on the Set Offset Reference dialog box. 

10. Move the pointer over the object in the model from which you want to measure the offset 
until the object is added to the SmartSketch3D locate list. 


11. Move the pointer until the offset glyph a) appears, and then click to route the run. 


12. Select the ending point of the run. Right-click to end a run that does not terminate in a 
nozzle or branch. 


Electrical User's Guide 103 


Route Conduit 


Route conduit with a cardinal point offset 


1. Click Route Conduit #. 
2. Select the run starting point. 


3. Define the conduit properties on the New Conduit Run dialog box (on page 109), and then 
click OK. 


4. Route towards the object that you want to offset from. 


5. From the Offset option, select Set Offset Reference. 


Set Offset Reference 


Select Cardinal Point from the Offset Reference Type grouping. 
Select a cardinal point on the illustration. 
Click OK on the Set Offset Reference dialog box. 
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9. Select the appropriate route plane. 
10. Click in the model to route the run. 


11. Select the ending point of the run. Right-click to end a run that does not terminate in a 
nozzle or branch. 


Copy a conduit run 


Click Select /¥. 

Select Conduit Runs in the Locate Filter box. 
Select the conduit run to copy. 

Click Edit > Copy. 

Select a reference point in the model. 

Click Edit > Paste. 


OO BN 


® TIP If you selected Paste in Place, then select Move %* from the main ribbon, and 
identify a location in the model for the conduit run. 


= NOTE Ifyou position an end of the copied conduit run so that it touches a conduit run end or 
nozzle, the software automatically connects the two. 


Extend an existing conduit run 


1. Click Route Conduit 0. 


2. Select the end feature from which to extend the conduit run. 


3. Route the conduit run as needed. 
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Conduit Settings Dialog Box 


Sets options for a conduit run while you are routing. 


See Also 
General Tab (Conduit Settings Dialog Box) (on page 106) 
Defaults Tab (Conduit Settings Dialog Box) (on page 109) 


General Tab (Conduit Settings Dialog Box) 


Displays the general properties of the conduit that you are routing. 


= NOTE Because conduit run properties are customizable in the reference data, only the 
properties that are required by the software are documented. 


Conduit properties are divided into several different categories: Standard, Surface Treatment 
and Coating, Cable Fill, and Responsibility. You select which category that you want to define 
values for by using the Category option. 


Standard 
System 


Displays or defines the system for the conduit. The last system that you selected is the 
default. Select More to display all defined systems. You can create a new system in the 
Systems and Specifications task. 


Conduit Run 
Displays or defines the name of the conduit that you are creating. 
Specification 


Displays or defines the specification for the conduit. Specifications are assigned to systems 
in the Systems and Specifications task. Only those specifications that are allowed in the 
system that you selected appear. You define specifications in the reference data. See the 
Electrical Reference Data Guide for more information on defining specifications. 


Nominal Conduit Diameter 


Displays or defines the conduit diameter. The specification controls the available NPDs in 
this list. Select the nominal pipe diameter (NPD) that you want to use for this run. If you 
select a nozzle as the starting point of your conduit run, the software automatically uses the 
NPD of the nozzle as the NPD of the conduit run. 


Surface Treatment and Coating 
Interior Surface Treatment 


Select the interior surface treatment for the conduit. If you want to add, edit, or remove 
values that are available for selection, edit the Interior Surface Treatment sheet in the 
AllCodeLists.xls workbook in the reference data. 


Exterior Surface Treatment 


Select the exterior surface treatment for the conduit. If you want to add, edit, or remove 
values that are available for selection, edit the Exterior Surface Treatment sheet in the 
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AllCodeLists.xls workbook in the reference data. 
Cleaning Requirement 


Select the cleaning requirement for the conduit. If you want to add, edit, or remove values 
that are available for selection, edit the Cleaning Requirement sheet in the 
AllCodeLists.xls workbook in the reference data. 


Steamout Requirement 


Select the steamout requirement for the conduit. If you want to add, edit, or remove values 
that are available for selection, edit the Steamout Requirement sheet in the 
AllCodeLists.xls workbook in the reference data. 


Steamout Pressure 


Specify the steamout pressure for the conduit. Include the pressure unit of measure, psi for 
pounds per square inch for example, when specifying this value. 


Steamout Temperature 


Specify the steamout temperature for the conduit. Include the temperature unit of measure, 
K for Kelvin, F for Fahrenheit, or C for Celsius for example, when specifying this value. 


Interior Coating Requirement 


Select the coating requirement of the interior coating for the conduit. If you want to add, edit, 
or remove values that are available for selection, edit the Coating Type sheet in the 
AllCodeLists.xls workbook in the reference data. 


Interior Coating Type 


Select the type of interior coating for the conduit. If you want to add, edit, or remove values 
that are available for selection, edit the Coating Type sheet in the AllCodeLists.xls 
workbook in the reference data. 


Interior Coating Area 
Enter the total area that the interior coating covers. 
Exterior Coating Requirement 


Select the coating requirement of the exterior coating for the conduit. If you want to add, 
edit, or remove values that are available for selection, edit the Coating Type sheet in the 
AllCodeLists.xls workbook in the reference data. 


Exterior Coating Type 


Select the type of exterior coating for the conduit. If you want to add, edit, or remove values 
that are available for selection, edit the Coating Type sheet in the AllCodeLists.xls 
workbook in the reference data. 


Exterior Coating Area 
Enter the total area that the exterior coating covers. 
Coating Color 


Select the color of the conduit coating. If you want to add, edit, or remove values that are 
available for selection, edit the Coating Color sheet in the AllCodeLists.xls workbook in 
the reference data. 


Electrical User's Guide 107 


Route Conduit 


Cable Fill 
Fill Efficiency 


Displays or defines the efficiency of the stacking of cables in the conduit. You can enter a 
real number, integer, or percent; for example, type 0.9, 90, or 90%. 


Signal Type 


Displays or defines the cable usage, which is used in tray fill calculations. If you want to add, 
edit, or remove values that are available for selection, edit the Signal Type sheet in the 
AllCodeLists.xls workbook in the reference data. 


Voltage Grade 


Displays or defines the voltage grade, which is used in determining the range of voltage that 
the conduit can carry. If you want to add, edit, or remove values that are available for 
selection, edit the Voltage Grade sheet in the AllCodeLists.xls workbook in the reference 
data. 


Responsibility 
Cleaning Responsibility 


Select the party responsible for cleaning the conduit. If you want to add, edit, or remove 
values that are available for selection, edit the Cleaning Responsibility select list in the 
Catalog task. 


Design Responsibility 


Select the party responsible for designing the conduit. If you want to add, edit, or remove 
values that are available for selection, edit the Design Responsibility select list in the 
Catalog task. 


Fabrication Responsibility 


Select the party responsible for fabricating the conduit. If you want to add, edit, or remove 
values that are available for selection, edit the Fabrication Responsibility select list in the 
Catalog task. 


Installation Responsibility 


Select the party responsible for installing the conduit. If you want to add, edit, or remove 
values that are available for selection, edit the Installation Responsibility select list in the 
Catalog task. 

Painting Responsibility 


Select the party responsible for painting the conduit. If you want to add, edit, or remove 
values that are available for selection, edit the Painting Responsibility select list in the 
Catalog task. 

Requisition Responsibility 


Select the party responsible for ordering the conduit. If you want to add, edit, or remove 
values that are available for selection, edit the Requisition Responsibility select list in the 
Catalog task. 

Supply Responsibility 


Select the party responsible for delivering the conduit. If you want to add, edit, or remove 
values that are available for selection, edit the Supply Responsibility select list in the 
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Catalog task. 
Testing Responsibility 
Select the party responsible for testing the conduit. If you want to add, edit, or remove 


values that are available for selection, edit the Testing Responsibility select list in the 
Catalog task. 


Defaults Tab (Conduit Settings Dialog Box) 
Displays the default properties of the conduit that you are routing. 
Automatic Angle Lock On 


Specifies if the Angle lock should automatically lock when you type a new angle value into 
the Angle box. 


Remember Working Plane 


Allows you to choose whether the software remembers the last used working plane. False 
clears the last selected plane so that you must reset the plane each time that you begin 
routing. True remembers the last used working plane. The software then remembers your 
selection and locks each route onto the plane. The default option is False. 


When Remember Working Plane is set to False, the default plane option for Route 


Conduit is No Plane. Each time that you click a routing command, the system clears 
the last selected Plane option. You must reset the plane option each time that you begin a 
route. 


However, you can set the default behavior to remember the last used working plane by 
setting Remember Working Plane to True. The software then locks the route onto the 
plane that you are using and remembers your selection within that session only. 


= NOTE This option is available when you are routing duct, piping, cableways, and 
conduits. Setting this option to True when you are in any of these tasks results in an 
automatic True setting for all tasks. Likewise, setting this option to False when you are in 
any of these tasks results in an automatic False setting for all tasks. 


New Conduit Run Dialog Box 


Creates a new conduit run in your model using properties that you specify. You can access the 
New Conduit Run dialog box by going to the Electrical task, selecting the Route Conduit 


command, and then selecting <New Conduit Run> from the Run option on the ribbon. 
Standard 
System 


Displays or defines the system for the conduit. The last system that you selected is the 
default. Select More to display all defined systems. You can create a new system in the 
Systems and Specifications task. 


Name 


Displays or defines the name of the conduit that you are creating. The name is based on the 
Name Rule selection. If you want to type a new name for the run, in the Name Rule box, 
select User Defined, and then type a name for the run in the Name box. 
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Name Rule 


Specify the naming rule that you want to use to name this run. You can select one of the 
listed rules or select User Defined to specify the run name yourself in the Name box. 


Specification 


Displays or defines the specification for the conduit. Specifications are assigned to systems 
in the Systems and Specifications task. Only those specifications that are allowed in the 
system that you selected appear. You define specifications in the reference data. 


For more information on defining specifications, see the Electrical Reference Data Guide, 
available from the Help > Printable Guides command in the software. 


Nominal Conduit Diameter 


Defines the nominal diameter of a conduit. 


Surface Treatment and Coating 
Interior Surface Treatment Requirement 


Select the interior treatment requirement for the conduit. If you want to add, edit, or remove 
values that are available for selection, edit the Interior Surface Treatment select list in the 
Catalog task. 


Interior Surface Treatment Type 


Select the interior treatment type for the conduit. If you want to add, edit, or remove values 
that are available for selection, edit the Interior Surface Treatment select list in the Catalog 
task. 


Exterior Surface Treatment Requirement 


Select the exterior treatment requirement for the conduit. If you want to add, edit, or remove 
values that are available for selection, edit the Exterior Surface Treatment select list in the 
Catalog task. 


Exterior Surface Treatment Type 


Select the exterior treatment type for the conduit. If you want to add, edit, or remove values 
that are available for selection, edit the Exterior Surface Treatment select list in the 
Catalog task. 


Cleaning Requirement 


Select the cleaning requirement for the conduit. If you want to add, edit, or remove values 
that are available for selection, edit the Cleaning Requirement select list in the Catalog 
task. 


Steamout Requirement 


Select the steam out requirement for the conduit. If you want to add, edit, or remove values 
that are available for selection, edit the Steamout Requirement select list in the Catalog 
task. 


Steamout Pressure 


Specify the steamout pressure for the conduit. Include the pressure unit of measure, psi for 
pounds per square inch for example, when specifying this value. 
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Steamout Temperature 


Specify the steamout temperature for the conduit. Include the temperature unit of measure, 
K for Kelvin, F for Fahrenheit, or C for Celsius for example, when specifying this value. 


Auxiliary Treatment Requirement 

Specify any auxiliary treatment requirement. 
Auxiliary Treatment Type 

Specify any auxiliary treatment type. 
Interior Coating Requirement 


Select the interior coating requirement for the conduit. If you want to add, edit, or remove 
values that are available for selection, edit the Coating Type select list in the Catalog task. 


Interior Coating Type 


Select the interior coating type for the conduit. If you want to add, edit, or remove values that 
are available for selection, edit the Coating Type select list in the Catalog task. 


Interior Coating Area 
Enter the total area that the coating covers. 
Exterior Coating Requirement 


Select the exterior coating requirement for the conduit. If you want to add, edit, or remove 
values that are available for selection, edit the Coating Type select list in the Catalog task. 


Exterior Coating Type 


Select the exterior coating type for the conduit. If you want to add, edit, or remove values 
that are available for selection, edit the Coating Type select list in the Catalog task. 


Coating Color 


Select the color of the conduit coating. If you want to add, edit, or remove values that are 
available for selection, edit the Coating Color select list in the Catalog task. 


Exterior Coating Area 


Enter the total area that the coating covers. 


Cable Fill 
Fill Efficiency 


Displays or defines the efficiency of the stacking of cables in the conduit. You can enter a 
real number, integer, or percent; for example, type 0.9, 90, or 90%. 


Signal Type 


Displays or defines the cable usage, which is used in tray fill calculations. If you want to add, 
edit, or remove values that are available for selection, edit the Signal Type sheet in the 
AllCodeLists.xls workbook in the reference data. 


Voltage Grade 


Displays or defines the voltage grade, which is used in determining the range of voltage that 
the conduit can carry. If you want to add, edit, or remove values that are available for 
selection, edit the Voltage Grade sheet in the AllCodeLists.xls workbook in the reference 
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data. 


Responsibility 
Cleaning Responsibility 


Select the party responsible for cleaning the conduit. If you want to add, edit, or remove 
values that are available for selection, edit the Cleaning Responsibility select list in the 
Catalog task. 


Design Responsibility 


Select the party responsible for designing the conduit. If you want to add, edit, or remove 
values that are available for selection, edit the Design Responsibility select list in the 
Catalog task. 


Fabrication Responsibility 


Select the party responsible for fabricating the conduit. If you want to add, edit, or remove 
values that are available for selection, edit the Fabrication Responsibility select list in the 
Catalog task. 


Installation Responsibility 


Select the party responsible for installing the conduit. If you want to add, edit, or remove 
values that are available for selection, edit the Installation Responsibility select list in the 
Catalog task. 


Painting Responsibility 


Select the party responsible for painting the conduit. If you want to add, edit, or remove 
values that are available for selection, edit the Painting Responsibility select list in the 
Catalog task. 


Requisition Responsibility 


Select the party responsible for ordering the conduit. If you want to add, edit, or remove 
values that are available for selection, edit the Requisition Responsibility select list in the 
Catalog task. 


Supply Responsibility 


Select the party responsible for delivering the conduit. If you want to add, edit, or remove 
values that are available for selection, edit the Supply Responsibility select list in the 
Catalog task. 


Testing Responsibility 


Select the party responsible for testing the conduit. If you want to add, edit, or remove 
values that are available for selection, edit the Testing Responsibility select list in the 
Catalog task. 


Select Conduit Dialog Box 


Displays all the conduits so that you can select the conduit that you want. Select a conduit from 
the hierarchy, and then click OK. 


= NOTE Look In options are currently only available for Quick Route ii. 
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Look In 
Specifies the location in which you want to look for the conduit. 
= Workspace - Displays all conduits placed in the defined workspace only. 


«Database - Displays all of the conduits available in the entire model database. 


Set Offset Reference Dialog Box (Conduit) 


Sets options for reference offsets while routing conduit. For more information, see Route conduit 
with an external offset (on page 102). 


Offset Reference Type 
Select the offset type you want to use. 


= External - Routes a conduit a specified distance from another object, such as another 
conduit running parallel to the one you are placing. 


«Cardinal Point - Routes a conduit by the top, sides, bottom, or invert elevation of the 
conduit instead of the conduit centerline. You must use Tools > PinPoint and lock the 
plane when using this reference type. For example, if you are routing the conduit by the 
invert elevation cardinal point, you must lock the elevation plane at the invert elevation 
you want to use. 


If the referenced object is a planar surface (such as a slab or deck), then the offset distance 
is measured from the surface to the selected reference plane (for example, the Elevation 
Plane: East-West Og (Z Plane: X-axis a) on which the conduit is being routed. 

If the referenced object is a linear element (such as a structural beam), then the offset 


distance is measured from the line to the selected reference plane on which the conduit is 
being routed. 


Reference object 


Fai ea 
Projected line _- 


’ 
- 


Working plane 


Offset 
Specifies the offset distance. Type the distance that you want to offset. You can turn off the 
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offset option by selecting <Disabled>. 
Measured From 
Select the object from which you want to measure the offset. You can select from: 


= Centerline - Select this option if you want to measure the offset from the centerline of a 
conduit run. 


=" Conduit surface - Select this option if you want to measure the offset from the outside 
surface of a conduit run. 


«Largest surface (flange) - Select this option if you want to measure from the object that 
has the greatest diameter on the conduit run. The object could be the conduit surface or 
a conduit part. 


«Staggered - Select this option to measure from the largest object on the conduit that 
you are routing to the largest surface on the conduit that you are referencing. Use this 
option when you want to get conduit centerlines as close as possible. 


Conduit Branch Feature Properties Dialog Box 


Displays branch properties for review and editing. 


See Also 

Configuration Tab (on page 275) 

Relationship Tab (on page 278) 

Edit Conduit Branch Feature Properties (on page 162) 

General Tab (Conduit Branch Feature Properties Dialog Box) (on page 114) 


General Tab (Conduit Branch Feature Properties Dialog Box) 


Displays and defines the general properties of the selected conduit branch feature. 


Standard 
System 


Displays the system to which the branch feature belongs. You cannot change the system of 
the branch feature. 


Conduit Run 


Specifies the conduit run to which the branch feature belongs. Other runs in the same 
system as the original conduit run display for selection. 


Specification 


Specify the active conduit specification for the branch feature. All conduit specifications that 


are allowed for the system parent of the conduit run display for selection. If Es appears in 
the box, the conduit specification is inherited from the conduit run to which the branch 
feature belongs. If the icon does not appear and you want to use the conduit specification 
from the run, select Use Run Specification. 


Nominal Conduit Diameter 


Specifies the nominal diameter (NCD) of the object. If a displays in the box, the NCD for 
the object is inherited from the parent object to which the object belongs. If the icon does not 
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display, and you need to use the parent object specification from the parent object run, 
select Use Run NCD. If you have manually selected the part, the NCD of the selected part 
displays, and you cannot change it. 


Type 


Displays the types of branch features allowed by the selected Specification and Nominal 
Conduit Diameter. Branch features are listed by short codes. You can change the branch 
feature type if needed. If you have manually selected the part, this box displays Part 
selected manually and cannot be changed. 


Option 


Displays a list of available branch features. The software generates this list based on the 
conduit specification, the NCD, and the short code that you selected in the Type box. If you 
have manually selected the part, this box displays Part selected manually and cannot be 
changed. 


Base Part Name 


Displays the part name for the branch feature. The software selects the part number using 
the conduit specification guidelines. Click Select Manually to override the conduit 
specification, and select the part number from the catalog. If you select a part manually, the 
Nominal Conduit Diameter, Type and Option properties are disabled. 

Fill Information 

Percent Fill 


Displays or defines the percent cable fill in the conduit feature. 


Conduit Component Properties Dialog Box 


Displays conduit component properties for review and editing. 


See Also 

General Tab (Conduit Component Properties Dialog Box) (on page 115) 
Configuration Tab (on page 275) 

Relationship Tab (on page 278) 

Notes Tab (on page 277) 

Connections Tab (on page 277) 

Edit Component Properties (on page 187) 


General Tab (Conduit Component Properties Dialog Box) 


Displays and defines the general properties of the conduit component. 


Standard 
System 


Displays the system to which the conduit component belongs. You cannot change the 
system of the conduit component. 


Conduit Run 


Specifies the conduit run to which the conduit component belongs. Other runs in the same 
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system as the original conduit run display for selection. 
Specification 


Specify the active conduit specification for the conduit component. All conduit specifications 

that are allowed for the system parent of the conduit run display for selection. If a appears 
in the box, the conduit specification is inherited from the conduit run to which the component 
belongs. If the icon does not appear, and you want to use the conduit specification from the 

run, select Use Run Specification. 


Nominal Conduit Diameter 


Specify the nominal diameter (NCD) of the conduit component. If I appears in the box, 
the NCD for the conduit component is inherited from the conduit run to which the conduit 
component belongs. If the icon does not appear, and you want to use the conduit 
specification from the conduit run, select Use Run NCD. If you have manually selected the 
part, the NCD of the selected part appears and cannot be changed. 


Type 
Displays the types of conduit components allowed by the selected Specification and 
Nominal Conduit Diameter. Conduit components are listed by short codes. You can 
change the conduit component type if needed. If you have manually selected the part, this 
box displays Part selected manually and cannot be changed. 

Option 


Displays a list of available conduit components. The software generates this list based on 
the conduit specification, the NCD, and the short code that you selected in the Type box. If 
you have manually selected the part, this box displays Part selected manually and cannot 
be changed. 


Base Part Name 


Displays the part name for the conduit component. The software selects the part number 
using the conduit specification guidelines. Click Select Manually to override the conduit 
specification, and select the part number from the catalog. If you select a part manually, the 
Nominal Conduit Diameter, Type and Option properties are disabled. 

Fill Information 

Percent Fill 


Displays or defines the percent cable fill in the conduit component. 
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Conduit End Feature Properties Dialog Box 


Sets options for a conduit end feature that you have selected. 


See Also 

Configuration Tab (on page 275) 

Edit Conduit End Feature Properties (on page 162) 

General Tab (Conduit End Feature Properties Dialog Box) (on page 117) 
Relationship Tab (on page 278) 


General Tab (Conduit End Feature Properties Dialog Box) 


Displays and defines the general properties of the selected conduit end feature. 


Standard 
System 


Displays the system to which the end feature belongs. You cannot change the system of the 
end feature. 


Conduit Run 

Displays the conduit run to which the end feature belongs. 
Specification 

Displays the active conduit specification for the end feature. 


Nominal Conduit Diameter 


Displays the nominal diameter (NCD) of the end feature. If a appears in the box, the NCD 
for the end feature is inherited from the conduit run to which the end feature belongs. 


Type 


Displays the types of end features allowed by the selected Specification and Nominal 
Conduit Diameter. End features are listed by short codes. You can change the end feature 
type if needed. If you have manually selected the part, this box displays Part selected 
manually and cannot be changed. 


Option 


Displays a list of available end features. The software generates this list based on the 
conduit specification, the NCD, and the short code that you selected in the Type box. If you 
have manually selected the part, this box displays Part selected manually and cannot be 
changed. 


Base Part Name 


Displays the part name for the end feature. The software selects the part number using the 
conduit specification guidelines. 
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Conduit Part Properties Dialog Box 


Displays conduit part properties for review and editing. 


Connections Tab (on page 277) 

Relationship Tab (on page 278) 

Configuration Tab (on page 275) 
Notes Tab (on page 277) 


Conduit Run Properties Dialog Box 


Displays conduit run properties for review and editing. 


See Also 
Edit Conduit Run Properties (on page 161) 


General Tab (Conduit Run Properties Dialog Box) 


Displays and defines the general properties of the selected conduit. 


= NOTE Because conduit run properties are customizable in the reference data, only the 
properties that are required by the software are documented. 


Conduit run properties are divided into several different categories: Standard, Surface 
Treatment and Coating, Cable Fill, and Responsibility. You select which category that you 
want to define values for by using the Category option. 


Standard 
System 


Displays or defines the system for the conduit. The last system that you selected is the 
default. Select More to display all defined systems. You can create a new system in the 
Systems and Specifications task. 


Name 


Displays or defines the name of the conduit that you are creating. The name is based on the 
Name Rule selection. If you want to type a new name for the run, in the Name Rule box, 
select User Defined, and then type a name for the run in the Name box. 


Name Rule 


Specify the naming rule that you want to use to name this run. You can select one of the 
listed rules or select User Defined to specify the run name yourself in the Name box. 
Specification 


Displays or defines the specification for the conduit. Specifications are assigned to systems 
in the Systems and Specifications task. Only those specifications that are allowed in the 
system that you selected appear. You define specifications in the reference data. 


Nominal Conduit Diameter 


Displays or defines the conduit diameter. The specification controls the available NPDs in 
this list. Select the nominal pipe diameter (NPD) that you want to use for this run. If you 
select a nozzle as the starting point of your conduit run, the software automatically uses the 
NPD of the nozzle as the NPD of the conduit run. 


Electrical User's Guide 118 


Route Conduit 


Surface Treatment and Coating 
Interior Surface Treatment Type 


Select the type of interior surface treatment for the conduit. If you want to add, edit, or 
remove values that are available for selection, edit the Interior Surface Treatment sheet in 
the AllCodeLists.xls workbook in the reference data. 


Interior Surface Treatment Requirement 


Select the interior surface treatment requirement for the conduit. If you want to add, edit, or 
remove values that are available for selection, edit the Interior Surface Treatment sheet in 
the AllCodeLists.xls workbook in the reference data. 


Exterior Surface Treatment Type 


Select the type of exterior surface treatment for the conduit. If you want to add, edit, or 
remove values that are available for selection, edit the Exterior Surface Treatment sheet in 
the AllCodeLists.xls workbook in the reference data. 


Exterior Surface Treatment Requirement 


Select the exterior surface treatment requirement for the conduit. If you want to add, edit, or 
remove values that are available for selection, edit the Exterior Surface Treatment sheet in 
the AllCodeLists.xls workbook in the reference data. 


Cleaning Requirement 


Select the cleaning requirement for the conduit. If you want to add, edit, or remove values 
that are available for selection, edit the Cleaning Requirement sheet in the 
AllCodeLists.xls workbook in the reference data. 


Steamout Requirement 


Select the steamout requirement for the conduit. If you want to add, edit, or remove values 
that are available for selection, edit the Steamout Requirement sheet in the 
AllCodeLists.xls workbook in the reference data. 


Steamout Pressure 


Specify the steamout pressure for the conduit. Include the pressure unit of measure, psi for 
pounds per square inch for example, when specifying this value. 


Steamout Temperature 


Specify the steamout temperature for the conduit. Include the temperature unit of measure, 
K for Kelvin, F for Fahrenheit, or C for Celsius for example, when specifying this value. 


Interior Coating Requirement 


Select the coating requirement of the interior coating for the conduit. If you want to add, edit, 
or remove values that are available for selection, edit the Coating Type sheet in the 
AllCodeLists.xls workbook in the reference data. 


Interior Coating Type 


Select the type of interior coating for the conduit. If you want to add, edit, or remove values 
that are available for selection, edit the Coating Type sheet in the AllCodeLists.xls 
workbook in the reference data. 


Interior Coating Area 


Enter the total area that the interior coating covers. 
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Exterior Coating Requirement 


Select the coating requirement of the exterior coating for the conduit. If you want to add, 
edit, or remove values that are available for selection, edit the Coating Type sheet in the 
AllCodeLists.xls workbook in the reference data. 


Exterior Coating Type 


Select the type of exterior coating for the conduit. If you want to add, edit, or remove values 
that are available for selection, edit the Coating Type sheet in the AllCodeLists.xls 
workbook in the reference data. 


Exterior Coating Area 
Enter the total area that the exterior coating covers. 
Coating Color 


Select the color of the conduit coating. If you want to add, edit, or remove values that are 
available for selection, edit the Coating Color sheet in the AllCodeLists.xls workbook in 
the reference data. 


Cable Fill 
Fill Efficiency 


Displays or defines the efficiency of the stacking of cables in the conduit. You can enter a 
real number, integer, or percent; for example, type 0.9, 90, or 90%. 


Signal Type 


Displays or defines the cable usage, which is used in tray fill calculations. If you want to add, 
edit, or remove values that are available for selection, edit the Signal Type sheet in the 
AllCodeLists.xls workbook in the reference data. 


Voltage Grade 


Displays or defines the voltage grade, which is used in determining the range of voltage that 
the conduit can carry. If you want to add, edit, or remove values that are available for 
selection, edit the Voltage Grade sheet in the AllCodeLists.xls workbook in the reference 
data. 


Responsibility 
Cleaning Responsibility 


Select the party responsible for cleaning the conduit. If you want to add, edit, or remove 
values that are available for selection, edit the Cleaning Responsibility select list in the 
Catalog task. 


Design Responsibility 


Select the party responsible for designing the conduit. If you want to add, edit, or remove 
values that are available for selection, edit the Design Responsibility select list in the 
Catalog task. 


Fabrication Responsibility 


Select the party responsible for fabricating the conduit. If you want to add, edit, or remove 
values that are available for selection, edit the Fabrication Responsibility select list in the 
Catalog task. 
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Installation Responsibility 


Select the party responsible for installing the conduit. If you want to add, edit, or remove 
values that are available for selection, edit the Installation Responsibility select list in the 
Catalog task. 


Painting Responsibility 


Select the party responsible for painting the conduit. If you want to add, edit, or remove 
values that are available for selection, edit the Painting Responsibility select list in the 
Catalog task. 


Requisition Responsibility 


Select the party responsible for ordering the conduit. If you want to add, edit, or remove 
values that are available for selection, edit the Requisition Responsibility select list in the 
Catalog task. 


Supply Responsibility 


Select the party responsible for delivering the conduit. If you want to add, edit, or remove 
values that are available for selection, edit the Supply Responsibility select list in the 
Catalog task. 


Testing Responsibility 


Select the party responsible for testing the conduit. If you want to add, edit, or remove 
values that are available for selection, edit the Testing Responsibility select list in the 
Catalog task. 


Conduit Straight Feature Properties Dialog Box 


Displays straight feature properties for review and editing. 


See Also 

Configuration Tab (on page 275) 

Relationship Tab (on page 278) 

Edit Conduit Straight Feature Properties (on page 162) 

General Tab (Cableway Straight Feature Properties Dialog Box) (on page 77) 
General Tab (Conduit Straight Feature Properties Dialog Box) (on page 121) 


General Tab (Conduit Straight Feature Properties Dialog 
Box) 


Displays and defines the general properties of the selected conduit straight feature. 


Standard 
System 


Displays the system to which the straight feature belongs. You cannot change the system of 
the straight feature. 


Conduit Run 


Specifies the conduit run to which the straight feature belongs. Other runs in the same 
system as the original conduit run display for selection. 
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Specification 
Specify the active conduit specification for the straight feature. All conduit specifications that 


are allowed for the system parent of the conduit run display for selection. If a appears in 
the box, the conduit specification is inherited from the conduit run to which the straight 
feature belongs. If the icon does not appear and you want to use the conduit specification 
from the conduit run, select Use Run Specification. 


Nominal Conduit Diameter 


Specify the nominal diameter (NCD) of the straight feature. If Ps displays in the box, the 
NCD for the straight feature is inherited from the conduit run to which the straight feature 
belongs. If the icon does not display, and you want to use the conduit specification from the 
conduit run, select Use Run NCD. If you have manually selected the part, the NCD of the 
selected part displays and you cannot change it. 


Type 
Specifies the types of straight features allowed by the selected Specification and Nominal 
Conduit Diameter. Straight features are listed by short codes. You can change the straight 
feature type if needed. If you have manually selected the part, this box displays Part 
selected manually and cannot be changed. 

Option 


Displays a list of available straight features. The software generates this list based on the 
conduit specification, the NCD, and the short code that you selected in the Type box. If you 
have manually selected the part, this box displays Part selected manually and cannot be 
changed. 


Base Part Name 


Displays the part name for the straight feature. The software selects the part number using 
the conduit specification guidelines. Click Select Manually to override the conduit 
specification, and select the part number from the catalog. If you select a part manually, the 
Nominal Conduit Diameter, Type and Option properties are disabled. 


Length 


Displays the length of the straight feature. You cannot change the length of the straight 
feature. 


Fill Information 
Percent Fill 
Displays or defines the percent cable fill in the conduit feature. 
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Conduit Turn Feature Properties Dialog Box 


Displays turn feature properties for review and editing. 


See Also 

Configuration Tab (on page 275) 

Relationship Tab (on page 278) 

Edit Conduit Turn Feature Properties (on page 162) 

General Tab (Cableway Turn Feature Properties Dialog Box) (on page 82) 
General Tab (Conduit Turn Feature Properties Dialog Box) (on page 123) 


General Tab (Conduit Turn Feature Properties Dialog Box) 


Displays and defines the general properties of the selected conduit turn feature. 


Standard 
System 


Displays the system to which the turn feature belongs. You cannot change the system of the 
turn feature. 


Conduit Run 


Specifies the conduit run to which the turn feature belongs. Other runs in the same system 
as the original conduit run display for selection. 


Specification 


Specify the active conduit specification for the turn feature. All conduit Sper licatichs that are 
allowed for the system parent of the conduit run display for selection. If So appears in the 
box, the conduit specification is inherited from the conduit run to which the turn feature 
belongs. If the icon does not appear and you want to use the conduit specification from the 
conduit run, select Use Run Specification. 


Nominal Conduit Diameter 


Specify the nominal diameter (NCD) of the turn feature. If Pa appears in the box, the NCD 
for the turn feature is inherited from the conduit run to which the turn feature belongs. If the 
icon does not appear, and you want to use the conduit specification from the conduit run, 
select Use Run NCD. If you have manually selected the part, the NCD of the selected part 
appears and cannot be changed. 


Type 


Displays the types of turn features allowed by the selected Specification and Nominal 
Conduit Diameter. Turn features are listed by short codes. You can change the turn feature 
type if needed. If you have manually selected the part, this box displays Part selected 
manually and cannot be changed. 


Option 


Displays a list of available turn features. The software generates this list based on the 
conduit specification, the NCD, and the short code that you selected in the Type box. If you 
have manually selected the part, this box displays Part selected manually and cannot be 
changed. 


Base Part Name 
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Displays the part name for the turn feature. The software selects the part number using the 
conduit specification guidelines. Click Select Manually to override the conduit specification, 
and select the part number from the catalog. If you select a part manually, the Nominal 
Conduit Diameter, Type and Option properties are disabled. 


Fill Information 


Percent Fill 
Displays or defines the percent cable fill in the conduit feature. 
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Routing Duct Banks 


A duct bank is a casing that encloses conduit runs. The enclosing run becomes a cableway 
which does not have parts. However, conduits parts are available for the enclosed conduits. 
Duct banks can be logically connected with other duct banks of similar cross-section. They can 
also logically connect with zero-spec cableway runs. Duct banks do not form transitions. The 
connecting cableways always form the transition. You can route cables out of networks 
containing duct banks or cableways. You cannot multi-route duct banks. 


By default, the software uses fast mode during routing, which means that you do not see elbows 
or turns during the dynamic placement display. After you define the run location, the software 
displays the elbows. Press SHIFT+F to toggle fast mode on and off. 


What do you want to do? 

= Route duct bank (on page 126) 

= Route a sloped duct bank (on page 127) 

=" Copy a duct bank (on page 129) 

« Branch duct banks (on page 128) 

= Move duct bank (on page 150) 

« Delete conduit from duct bank (on page 155) 
=" Change duct bank turn angle (on page 129) 
= Extend or shorten duct bank (on page 130) 

= Delete a duct bank (on page 155) 
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Route duct bank 


1. Click Route Cableway i. 
Click in the graphic view to select a starting point for the duct bank. 


On the New Cableway dialog box, select a Duct Bank Specification such as the delivered 
DBS-0. For more information, see New Cableway Dialog Box (on page 61). 


The software displays a new Duct Bank tab in the dialog box. 


General | Duct Bank | 


4. On the Duct Bank tab, set the Duct Bank properties. 
Click OK to close the dialog box. 
6. Click in the graphic view to define the route of your duct bank. 


® TIP You can use PinPoint, Point Along, and the SmartSketch3D relationship indicators 
when defining your duct bank. 


7. Right-click to end routing of the duct bank. 
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Route a sloped duct bank 


PF oO DL 


on 


9. 


Click Route Cableway i 

Click to select a starting point in the graphic view to route a new duct bank. 

On the New Cableway dialog box, select a system. 

In the Specification box, select a duct bank specification such as the delivered DBS-0. 
When you select a duct bank specification, the Slope property is available. 

Specify slope for the duct bank. 

On the Duct Bank tab, set the duct bank properties as needed. 

Click OK. 

Specify Slope Direction dialog box displays. 


In the Specify Slope Direction dialog box, specify if you are routing from the high point or 
the low point of the duct bank. For more information, see Specify Slope Direction Dialog Box 
(Duct Bank) (on page 130). 


Click in a graphic view to route the duct bank as needed. 


10. Right-click to end routing. 
* TIPS 


You can use PinPoint e-!, Point Along ea, and the SmartSketch3D relationship indicators 
when routing the duct bank. 


You can unlock the slope on the ribbon bar to temporarily override the slope. For example, 
to model a vertical top in the duct bank you need to unlock the slope. 


Modify a duct bank 


1 
2 
3. 
4 
5 


Click Select !¥. 

Select Enclosing Runs in the Locate Filter box. 

Select the duct bank to modify. 

On the ribbon bar, click Properties ET. 

On the Duct Bank tab, click Add Conduit Run GF to add another conduit. 


The software adds a conduit run named AddedRun<Ns> to the duct bank at 0x0 position. 
You can see the preview of the conduit run and its position. 


Oo O oO 


O O 9 


To change the position of the new conduit run, modify the Distance Along Width Direction 
and Distance Along Depth Direction as required. 
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© TIP If the new position is outside the cross section, click Resize to adjust the cross 
section. 


7. Click OK to confirm the changes and close the dialog box. 
*TIPS 
= To revert the changes, click Go To Defaults od, or click Cancel. 


« Todelete a conduit, click Delete *. 


Branch duct banks 


1. Click Select I. 
Select CableWay/Conduit Path Features in the Locate Filter box. 


From an existing duct bank, select the conduit end features that you want to branch and the 
enclosing duct bank end-feature. 


= NOTE Werecommend that you fence select and then remove the conduits that are not 
needed. To remove the extra conduits, hold down CTRL and then select the conduit end 
features. 


Click Route Cableway irr. 


In the New Cableway Dialog Box (on page 61), make any changes to the conduits you are 
branching, and then click OK. 


6. Continue to route the branch duct bank to the direction and length required. 
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= NOTE When you branch away from the main duct bank, you can select one or more 
conduits. To successfully branch the duct bank, be sure to select only the end features of the 
objects that you want to extend. 


Copy a duct bank 


on ear wn = 


Click Select /¥. 

Select Enclosing Runs in the Locate Filter box. 

Select the duct bank to copy. 

On the Common ribbon bar, click Copy 2. 

Select a reference point. 

On the Common ribbon bar, click Paste EE. 

Select Move % from the main ribbon. 

Identify a location in the model for the duplicated duct bank. 


The software copies the duplicate duct run to the specified location. 


Change duct bank turn angle 


oP @ NS 


6. 


Click Select /¥. 

Select CableWay/Conduit Path Features in the Locate Filter box. 

Select all the conduit end-features and the enclosing duct bank end-feature to move. 
Click Move # on the toolbar. 

Click on the highlighted run. 


Identify the point in the model and click in the graphic view. 


= NOTE To change the angles of the turns, either select all the conduits or select only the 
conduits to change. Then move the conduits using Move #° to achieve the new angle. 
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Extend or shorten duct bank 
Click Select lF. 


Select Enclosing Runs in the Locate Filter box. 
Click Move “ on the main ribbon. 


Identify the move-to location by clicking in the model. 


TIPS 


= Be sure to select only the end features. 


{ 
2 
3 
4. Click a location on the duct bank to use as the move-from location. 
5. 
° 


= You can also extend or shorten the duct bank by modifying the length of Enclosing 
Cableway End Feature. 


Specify Slope Direction Dialog Box (Duct Bank) 


Defines the slope direction of a new duct bank. 


r 


& Specify Slope direction o | & 
Are you routing from high point or low point of the sloped 
Cableway? 


Slope Direction 


(@ High point (run slopes down] 


( Low point (run slopes up] 


Cancel | 


High Point 


Select to indicate that the duct bank end point is the highest point on the duct bank. 
Low Point 


Select to indicate that the duct bank end point is the lowest point on the duct bank. 


See Also 
Route a sloped duct bank (on page 127) 
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Select Insulation Material Dialog Box 


Specifies the insulation materials for a selected object. By browsing through the part hierarchy, 
you can find and select an insulation material in the Catalog database. 


fl save 

This option is unavailable. 
Cut 

This option is unavailable. 
Copy 

This option is unavailable. 
& Paste 

This option is unavailable. 
X Delete 

This option is unavailable. 
«7 Undo 

This option is unavailable. 
< Insert Row 

This option is unavailable. 
Move Up 

This option is unavailable. 
Move Down 

This option is unavailable. 
es Properties 


Displays the properties of the selected object. Because you cannot modify any properties 
until the object is placed, all properties on the Properties dialog box are read-only. 


= Preview 


Displays a bitmap symbol of the selected object. The image file must be assigned to the 
object in the catalog reference data. 


‘P Filter 


This option is unavailable. 


et Sort 


This option is unavailable. 


w Customize Current View 


This option is unavailable. 
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List View 


Sets the dialog box to display insulation thickness values in a list view. 
= Grid View 

Sets the dialog box to display insulation thickness values in a spreadsheet-style grid view. 
© Back 


Returns you to the previously selected insulation material folder. Use this command to 
navigate through the hierarchy to the specific insulation material you need. 


=> Forward 


Sends you to the last selected insulation material folder that you moved away from by using 
the Back button. Use this command to navigate through the hierarchy to the specific 
insulation material you need. 


Up One Level 


Brings up the next highest level of the hierarchy. Use this command to navigate through the 
hierarchy to the specific material you need. 


% Check Data 
This option is unavailable. 

© CheckData Ignored Inconsistencies 
This option is unavailable. 

? Smart 3D Help 
This option is unavailable. 

Address 


Sets the current location within the hierarchy of available insulation materials. The dropdown 
box lists the folders you have visited. 
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Route Selection Commands 


Route targeted commands allow you to select part of a route network to modify. With the Get 
Features commands you can select a targeted route network using one or more features on 
that network. The Get Connected Supports command allows you to select connected supports 
of a feature. To select only the runs associated with a feature in a specific route network, use 
the Get Runs command. 


* IMPORTANT 
= You must select Cableway Features or Conduit Features option in the Locate Filter. 


=" Get Features commands do not support combining features from different tasks. For 
example, you cannot have Piping and Electrical, or Electrical and HVAC features ina 
combination. 


Get Features Commands 


Contains a group of commands that allow you to select part of a targeted route network. The 
Get Features commands apply to features that are in the select set and are defined in the 
Workspace. You can select one or more features on the network.You can also use a 
combination of the following commands to extend the targeted network as necessary. 


On Same Run 


Selects all features that belong to a same run even if the run is discontinued. 


DS 


~ S 


Cableway Straight Feature 


On Same Leg 


Selects all features that belong to the same leg. The software also includes the along-leg 
feature if the selected leg is a branch. 


= NOTE A legis a group of route features routed in the same direction. 
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a. 
Ns 


Cableway Straight Feature 


’ ee 


On All Connected Branches 


Selects all features associated with the connected branches. Select an along-leg feature 
that has a branch connected to it. Right-click the along-leg feature, and select On All 
Connected Branches. The software selects the associated features connected to the 
branch run until it branches into a header run, or until a free end is traversed. 


Cableway Along Leg 


Je 


Adds the immediate connected fittings to the selection. You must select a branch 


component. 
Cableway Branch Feature 


For Connected Fittings 


he 
Cableway Along Leg Feature 


© TIP You can select a leg using On Same Leg, and then use For Connected Fittings to 
add all the adjacent branch fittings on that leg to the selection. 
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Get Connected Supports 


Selects all supports connected to the selected feature. 


= NOTE This command does not support duct banks and cable tray barriers. However, 
you can select a barrier in a cable tray, or a conduit in duct bank. 


Get Runs 


Selects only the runs associated with the selected feature or features. 


= NOTE This command does not support duct banks and cable tray barriers. However, 
you can select a barrier in a cable tray, or a conduit in duct bank. 
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Get Continuously Connected 
Selects the feature and all features that are continuously connected to that feature. 
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Move Route Objects 


After you complete a cableway or conduit run, you can move the run features to alter the route, 
connection points, or component placement. 


You can move route objects by selecting one or more features using Move ¢ on the main 
ribbon bar, or using the Move From # and Move To 2 commands on the modify feature 
ribbon bar. We recommend that you use Move # to move large sections of network to maintain 
the connectivity. Use Move From # and Move To 2 to move a feature. 


You can only move a route object if: 
= you have Full Control or Write access to the permission group the object belongs to, 
= the object's Approval Status is Working. 


You can move the following types of features: 


Straight Features 

= Moving a straight feature moves the entire leg to which the feature is connected. 
=» The move direction is always perpendicular to the axis of the straight feature. 

=" A branch feature connected to the moved leg maintains its original angle. 


=» Movement stops when parts on the associated leg overlap, or when they overlap with 
adjacent parts on connected legs. 


=» When equipment moves, the leg moves with the equipment nozzle to remain collinear with 
the nozzle as much as possible. 


To move straight features, select one of the orientation handles the software displays at the 
ends of the straight feature. This is the move-from point. The orientation handles allow you to 
move the feature in relation to the edge instead of the centerline. For example, use the 
orientation handles to align the bottom of a beam with the top of a beam. 


Turn Features 


= If you move a turn to a position where two adjacent legs are collinear (that is, the turn 
reaches 180 degrees), the software deletes the turn. 


= The turn stops moving when it starts to overlap with an adjacent along-leg feature. 
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End Features 


Moving the end feature changes the length of the straight feature. 


Moving the end feature modifies the topology of the turn feature if it is connected to another 
leg. The default motion plane is the connected turn feature or along-leg feature. 


You cannot move an end feature that is connected to a nozzle. 


You cannot move the end feature past the point where the straight feature length becomes 
zero, such as the point where an end feature touches a nozzle or a free port of another 
feature. 


Branch Features 


If the branch and header are in the motion plane, the branch feature moves along the branch 
leg. 

If the branch and header are not in the motion plane, the end of the branch leg and branch 
feature move to keep the branch angle constant. 


You can move the branch feature along the associated straight feature. As you move the 
feature, the software dynamically displays the angle between the branch feature and the 
branch leg. 


Along-Leg Features 


You can move along-leg features along the straight feature on which you placed them. The 
software prevents you from moving the along-leg feature past the end of the run, or toa 
position that would cause parts to overlap. 


Along-leg features that are not branches maintain a constant distance from the fixed end of 
the leg. 


If an along-leg features such as an elbow or a transition is located at an end of the run, you 
can move the run using Move #°. You need not select the end feature to move. 


You can move features only after you finish routing a run and placing components. Edit 
commands are not available until you complete routing or placement. You complete routing 
by right-clicking or by pressing Esc. 


Boundary Connections 


When you move cable trays or conduits at boundary connections, the software modifies the 
associated network. For more information, see Appendix: Moving at Boundary Connections (on 
page 284). 


What do you want to do? 


Move a cableway run (on page 139) 

Move a straight cableway feature (on page 140) 
Move a cableway turn (on page 141) 

Move a cableway branch (on page 139) 

Move a transition (on page 142) 


Move duct bank (on page 150) 
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Move a conduit run (on page 143) 

Move a straight conduit (on page 144) 

Move a conduit turn (on page 147) 

Move a conduit branch (on page 148) 

Move a conduit end (on page 149) 

Move a component (see "Move a cableway component" on page 185) 


Move a cable marker (on page 237) 


Move a cableway run 


ao fF OP = 


6. 


Click Select /¥. 

Select Cableways in the Locate Filter box. 

Select the cableway run to move. 

Select Move @ on the main ribbon. 

Select the run, or click in a graphic view to select the move-from location. 


® TIP Use the end of the run as the move-from location if you are trying to connect the run 
to a nozzle or another run. 


Identify the move-to location in the model by clicking in a graphic view. 


© NOTE For more information on how the software performs the move operation, refer 
Appendix: Moving at Boundary Connections (on page 284). 


Move a cableway branch 


le 
2. 
3. 


4. 


5. 


Click Select /¥. 
Select Cableway Features in the Locate Filter box. 


Select the branch that you want to move. 


Click Move To 2 on the ribbon. If you do not define a starting point by using the Move 
From ¢", the software assumes that the current location of the object is the starting point. 


Move the branch to the new location. 
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© NOTE For more information on how the software perfroms the move operation at boundary 
connections, see Appendix: Moving at Boundary Connections (on page 284). 


Move a straight cableway feature 


Click Select /¥. 

Select Cableway Features in the Locate Filter box. 
Select the cableway feature that you want to move. 
Set the Lock Length 4, as needed. 


Select the cableway. 


OTE ON 


Click Move To 2 on the ribbon. If you do not define a starting point using Move From #, 
the software assumes that the current location of the object is the starting point. 


7. Move the cableway to the new location. 


= NOTES 


= For more information on how the software perfroms the move operation, see Appendix: 
Moving at Boundary Connections (on page 284). 


=» When you move a straight feature, the default working plane is the plane of one of the 
adjacent turns. The software selects the turn first by the plane that includes branches, and 
then by the plane of larger nominal diameter. 


= You can select one of the orientation handles displayed at the ends of the straight feature as 
the move-from point. These orientation handles allow you to move the feature in relation to 
the edge instead of the centerline. For example, you can use the orientation handles to align 
the bottom with the top of a beam. 
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Move a set of cableway features 


1 
2 
3. 
4 


Click Select ly on the vertical toolbar. 
In the Locate Filter, select Cableway Features. 
Select a feature on the cableway section to move. 


Right-click the feature, and select an option under Get Features. For more information, see 
Route Selection Commands (on page 133). 


Click Move % on the main ribbon. 


© TIP If you move the cableway end within % inch (6.35 mm) of another cableway end, the 
software automatically connects the two ends. 


Select a move-from point. 
Identify the move-to point, and click the graphic view to confirm the new location. 


The software moves the cableway run to the new location. 


© NOTE For more information on how the software performs the move operation, see 
Appendix: Moving at Boundary Connections (on page 284). 


Connect a Set of Cableway Features 


SON 


on 


Click Select ly on the vertical toolbar. 
In the Locate Filter, select Cableway Features. 
Select a feature in the cableway section to modify. 


Right-click the feature, and select an option under Get Features. For more information, see 
Route Selection Commands (on page 133). 


Click Move # on the main ribbon. 

Click an end feature in the selection. 

To connect the selection to another cableway inline, click an open end feature. 
-OR- 


To connect the selection to another cableway at a branch point, click a straight feature. 


= NOTE The software will lengthen or shorten the cableway length as needed to make the 
connection. For more information, see Connecting cable trays or cableways using Move (on 
page 284). 


Move a cableway turn 


1 
2. 
3. 
4 


Click Select by. 
Select Cableway Features in the Locate Filter box. 
Select the turn to move. 


Click Move To 2 on the ribbon. If you do not define a starting point by using Move From 
#', the software assumes that the current location of the object is the starting point. 
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5. Move the turn to the new location. You can use the Angle box to type a new angle for the 
turn. 


The software moves the turn along the cableway to the specified angle. 


Move a transition 


1. Click Select /¥. 
2. Select Cableway Features in the Locate Filter box. 


3. Select the transition that you want to move. 


4. Click on the transition. 
5. On the edit cableway ribbon bar, click Move To #. 
6. Move the transition to the new location, and click to place the transition. 


fA 


.  . a 
® TIP You can use the Point Along (4 and PinPoint «© commands to locate the transition 
precisely. 
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Move a conduit run 


1. Click Select [F. 
2. Inthe Locate Filter, select Conduit Runs. 
3. Select the conduit run to move. 


Select Move % on the main ribbon. 


Select a location either on the conduit run or in the model to use as the move-from location. 
Use the end of the conduit run as the move-from location if you are trying to connect the 
conduit run to a nozzle or another conduit run. 


6. Identify the move-to location in the model. 
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Move a straight conduit 


1. Click Select ly. 
2. Select Conduit Features in the Locate Filter box. 
3. Select the conduit feature to move. 


4. Set the Lock Length 4, as needed. 
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5. Click Move From # on the ribbon, and select the starting point of the move. The software 
assumes that the current location of the object is the starting point if you do not define one. 


6. Click Move To 2 on the ribbon. 
7. Move the conduit to the new location. 


= NOTES 


=» When you move a straight feature, the default working plane is the plane of one of the 
adjacent turns. The software selects the turn first by the plane that includes branches, and 
then by the plane of larger nominal diameter. 


= You can select one of the orientation handles that are displayed at the ends of the straight 
feature as the move from point. These orientation handles allow you to move the feature in 
relation to the edge instead of the centerline. For example, you can use the orientation 
handles to align the bottom with the top of a beam. 
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Move a set of conduit features 


1 
2 
3. 
4 


Click Select le on the vertical toolbar. 
In the Locate Filter, select Conduit Features. 
Select a feature on the conduit section to move. 


Right-click the feature, and select an option under Get Features. For more information, see 
Route Selection Commands (on page 133). 


Click Move % on the main ribbon. 


® TIP If you move the conduit end within % inch (6.35 mm) of another conduit run end, the 
software automatically connects the two ends. 


Select a move-from point. 
Identify the move-to point, and click the graphic view to confirm the new location. 


The software moves the conduit run to the new location. 


© NOTE For more information on how the software performs the move operation, see 
Appendix: Moving at Boundary Connections (on page 284). 


Connect a Set of Conduit Features 


SON 


on 


Click Select I on the vertical toolbar. 
In the Locate Filter, select Conduit Features. 
Select a feature in the conduit section to modify. 


Right-click the feature, and select an option under Get Features. For more information, see 
Route Selection Commands (on page 133). 


Click Move # on the main ribbon. 

Click an end feature in the selection. 

To connect the selection to another conduit inline, click an open end feature. 
-OR- 


To connect the selection to another conduit at a branch point, click on a straight feature. 


= NOTE The software will lengthen or shorten the conduit run length as needed to make the 
connection. For more information, see Connecting conduit runs using Move (on page 288). 
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Move a conduit turn 


1. Click Select l. 
2. Select Conduit Features in the Locate Filter box. 
3. Select the turn to move. 


4. Click Move To 2 on the ribbon. 


© TIP If you do not define a starting point by using Move From #, the software assumes 
that the current location of the object is the starting point. 


5. Move the turn to the new location. 
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Move a conduit branch 


1. Click Select ly. 
2. Select Conduit Features in the Locate Filter box. 
3. Select the branch to move. 


4. Click Move To 2 on the ribbon. 


® TIP If you do not define a starting point by using Move From #, the software assumes 
that the current location of the object is the starting point. 


5. Move the branch to the new location. 
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Move a conduit end 


1. Click Select ly. 
2. Select Conduit Features in the Locate Filter box. 
3. Select the end feature to move. 


© TIP Make sure that you select the end feature as shown. 
Click Move To 2 on the ribbon. 


Move the conduit end to the new location. You can also use the Length box to type a new 
length for the conduit. 
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Move duct bank 


You can move a duct bank as a whole or you can move selected sections. 
To move a whole duct bank 

1. Click Select /. 

2. Select Enclosing Runs in the Locate Filter box. 

3. Click Move @ on the main ribbon. 

4. Select a location on the duct bank to use as the move-from location. 
5. Identify the move-to location by clicking in the model. 

To move a duct bank selection 

1. Click Select by. 

2. Select CableWay/Conduit Path Features in the Locate Filter box. 
3. Select the features you want to move. 

© NOTE You can use QuickPick and CTRL to make your selection. 
Click Move # on the main ribbon. 


oY 


Click in your selection to identify the move-from location. 


6. Click in the model to identify the move-to location. 
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Delete Route Objects 


You can delete route objects to remove unwanted objects. You cannot delete parts directly. 
When you delete any route object, the software attempts to maintain the design integrity of the 
model by deleteing connections, mating parts, and adjusting all previously connected features. 


* IMPORTANT 


= You cannot delete a route object in non-working approval status, such as Approved, In 
Review, and Rejected. 


= You can delete a route object only if it is in working state. In a Global Workshare 
Configuration, if you delete an object at your location that is connected to an object at a 
different location, the software generates a To Do Record to delete connections. You must 
have Write access to update the To Do Record. 


=» When you delete a route object connected to an object in working approval status, the 
software does not delete the connection and its associated system-generated parts such as 
mating parts or transitions. The software generates a To Do Record for that part. You must 
have Write access to update the To Do Record. 


The behavior of various objects during deletion is detailed below: 


Cableway, Conduit, and Cable Runs 
= Deleting the run deletes all features (and thereby all parts) belonging to the run. 


= The software cuts the run legs at all boundaries and creates gaps. The software neither 
extends nor inserts a straight feature. 


= When a parallel cable is deleted, all of its children paralleled cables are deleted as well. A 
paralleled cable can be deleted without affecting its parent or siblings. 

Straight Features 

= The straight feature connected by the associated turn feature is extended to the turn point. 


= Deleting a straight feature does not delete any adjacent branch features if the straight 
feature is connected to the branch port of the feature. For tee-type branches, the software 
replaces the header portion of the deleted branch feature with a straight feature. 


= If the straight feature connects to a component, the software does not delete the component 
when the straight feature is deleted. 

Turn Features 

= Straight features connected to the deleted turn extend to the turn point. 

= Deleting a turn feature does not remove all adjacent run change features and mating parts. 


=» When a branch feature is adjacent to the turn feature, the software inserts a straight feature 
to avoid deleting a branch. 
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Inline Components or Split Features 


= If an inline component is deleted, the software merges the two connected straight features, 
forming one straight feature, provided they share the same parent run and the same 
dimensions. 

Boundary Connections 


When you delete route objects at boundary connections, the software deletes all associated 

boundary connections with few exceptions related to permission groups, approval status and 
Global Workshare configuration. For more information, see Appendix: Deleting at Boundary 

Connections (on page 296). 


What do you want to do? 

= Delete a cableway run (on page 152) 

= Delete a straight cableway feature (on page 153) 
= Delete a cableway turn (on page 154) 

= Delete a cableway branch (on page 153) 

= Delete a cableway transition (on page 154) 
= Delete a duct bank (on page 155) 

= Delete a conduit run (on page 154) 

= Delete a straight conduit (on page 154) 

= Delete a conduit turn (on page 155) 

= Delete a conduit branch (on page 154) 

= Delete a component (on page 187) 

= Delete a cable run (on page 217) 

« Delete a parallel cable (on page 217) 

« Delete a paralleled cable (on page 217) 


= Delete a cable marker (on page 238) 


Delete a cableway run 


1. Click Select /¥. 

2. Inthe Locate Filter, select Cableways. 
3. Select the cableway run to delete. 

4. Click Delete X. 


= NOTE For more information on how the software performs the delete operation, see 
Appendix: Deleting at Boundary Connections (on page 296). 
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Delete a cableway branch 


{ 
2. 
3 


4. 


Click Select. 

In the Locate Filter box, select Cableway Features. 
Select the branch to delete. 

Click Delete X. 


= NOTE For more information on how the software performs the delete operation, see 
Appendix: Deleting at Boundary Connections (on page 296). 


Delete a cable tray with barriers 


a a 


Click Select /¥. 

Select Enclosing Runs in the Locate Filter box. 
Select the cable tray run to delete. 

Click Delete X. 


The software deletes the cable tray including the barriers. If the cable tray carries cables, 
the Route status of the cables is set to incomplete. 


Delete a cable tray barrier 


a 


Click Select /¥. 

Select Enclosed Runs in the Locate Filter box. 
Select the partition to delete. 

Click Delete X. 


The software deletes the barrier and merges the partition with the adjacent. If the partition 
carries a cable, the Route status of the cable is set to incomplete. 


= NOTE The software renders the last remaining partition into a cable tray, and the signal type 
of that partition is assigned to the cable tray. 


Delete a straight cableway feature 


1 
2. 
3 


4. 


Click Select '¥. 

In the Locate Filter box, select Cableway Features. 
Select the cableway feature to delete. 

Click Delete X. 


= NOTE For more information on how the software perfroms the delete operation, see 
Appendix: Deleting at Boundary Connections (on page 296). 
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Delete a cableway turn 


1 
2 
3. 
4 


Click Select /¥. 

Select Cableway Features in the Locate Filter box. 
Select the turn to delete. 

Click Delete X. 


Delete a cableway transition 


{ 
2. 
3. 
4 


Click Select /¥. 

Select Cableway Features in the Locate Filter box. 
Select the transition to delete. 

Click Delete X. 


Delete a conduit run 


a ee 


Click Select by. 

Select Conduit Runs in the Locate Filter box. 
Select the run to delete. 

Click Delete X. 


Delete a conduit branch 


PO NN > 


Click Select '¥. 

Select Conduit Features in the Locate Filter box. 
Select the branch to delete. 

Click Delete X. 


Delete a straight conduit 


{ 
2 
3. 
4 


Click Select /¥. 

Select Conduit Features in the Locate Filter box. 
Select the straight feature to delete. 

Click Delete X. 
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Delete a conduit turn 


1. Click Select /¥. 

2. Select Conduit Features in the Locate Filter box. 
3. Select the turn to delete. 

4. Click Delete X. 


Delete a duct bank 


1. Click Select /¥. 

2. Inthe Locate Filter box, select Enclosing Runs. 
3. Select the duct bank to delete. 

4. Click Delete *. 


Delete conduit from duct bank 


To delete a whole conduit run 


1. Click Select '¥. 
Select Enclosing Runs in the Locate Filter box. 
Select the duct bank. 
The Duct Bank Properties dialog box displays. 


4. Under the Duct Bank tab, select the conduit run number from the Select Item for 
Modification box. 


Click Delete Conduit Run X. 

Click OK. 

The software deletes the selected conduit. 
To delete a conduit selection 
1. Click Select by. 
2. Select Enclosed Runs in the Locate Filter. 
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3. Select the conduit run to delete. 


4. Click Delete X. 
The software deletes the selected conduit. 


aS 


SS 
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Edit Properties 


You can edit the properties of a cableway, duct bank, cable tray, conduit, and cable. Use the 
Locate Filter and Select fe to select the type of object that you want to edit. 


The Locate Filter box contains the available, pre-defined filters for the Select command. When 
you choose a filter in the Locate Filter box, the software allows you to select only the filtered 
objects in a graphic view and in the Workspace Explorer. For example, if you select Cables, 
you can select only cable runs in a graphic view or in the Workspace Explorer. 


The Electrical task includes these filters: 
Cable Markers 


Allows you to select markers on cable runs. You can place markers with the Insert Cable 
rp 
Marker command. 


Cable Tray Nozzles 

Allows you to select cable tray nozzles in the model. 
Cable Tray Parts 

Allows you to select cable tray parts in the model or in the Workspace Explorer. 
CableWay/Conduit Path Features 

Allows you to select all the features of a duct bank in the model. 
Cables 

Allows you to select cable runs in the model or in the Workspace Explorer. 
Cableway Features 

Allows you to select cableway features in the model or in the Workspace Explorer. 
Cableways 

Allows you to select cableways in the model or in the Workspace Explorer. 
Conduit Features 

Allows you to select conduit features in the model or in the Workspace Explorer. 
Conduit Nozzles 

Allows you to select conduit nozzles in the model. 
Conduit Parts 


Allows you to select conduit parts in the model or in the Workspace Explorer. 
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Conduit Runs 

Allows you to select conduit runs in the model or in the Workspace Explorer. 
Connections 

Allows you to select connection objects when you join components together. 
Control Points 

Allows you to select control points in the model or in the Workspace Explorer. 
Consiruction Graphics 

Limits the selection of items to construction graphics. 
Enclosed Runs 

Selects the conduit and barrier runs in a duct bank or cable tray. 
Enclosing Runs 

Selects the duct bank or cable tray that encloses the conduit and barrier runs. 
Equipment 


Allows you to select equipment in the model or in the Workspace Explorer. Equipment can 
be placed in the Electrical task or the Equipment and Furnishings task. 


Parallel Cables 

Allows you to select parallel cables, which are parents of paralleled cables. 
All 

Allows you to select any object, even objects created in another task. 
More 


Displays the Select Filter dialog box. The Select Filter dialog box displays all of the simple 
filters that are set up to accept object type or system objects as discrimination data. You can 
then select additional filters to add them to this list. Only the selection of filters is available; 
all other options are disabled. 


those objects outside but touching the fence at some point. 

= NOTE For detailed information about defining properties for a specific object, see Appendix: 
Property Dialog Boxes (on page 275). 

Associating Features with a New Run 


When you select multiple features and associate them with a new run by selecting <New 
Cableway> from the Run list, the Create New Run dialog box is populated with all of the 
properties belonging to the run associated with the selected features. If the existing run's 
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properties do not match the defaults specified in the system, a dialog box displays asking you 
whether you want to retrieve these properties from the System, the Run, or None. 


ENOTES 


If the initial set of features belongs to more than one run, the software checks if all of the 
selected features belong to the same system. If they do, a dialog box displays asking if you 
want to retrieve the properties from the System or None. 


If the features belong to different systems, the software displays the following message: 


Selected features do not have common default run properties. Please review the run 
properties to ensure they meet requirements. 


If the selected features are not contiguous, the software displays the following message: 


Features being assigned to target run are not contiguous. Do you want to proceed 
with this operation? 


This functionality works the same if you select an individual feature. 


What do you want to do? 


Edit cableway properties (on page 160) 

Edit cableway turn feature properties (on page 160) 

Edit cableway straight feature properties (on page 160) 
Edit cableway along-leg feature properties (on page 160) 
Edit cableway end feature properties (on page 161) 

Edit cableway transition feature properties (on page 161) 
Edit cable tray part properties (on page 161) 

Modify cableway feature cross section shape (on page 47) 
Modify multiple cableway cross section sizes (on page 47) 
Edit conduit run properties (on page 161) 

Edit conduit straight feature properties (on page 162) 

Edit conduit turn feature properties (on page 162) 

Edit conduit branch feature properties (on page 162) 

Edit conduit end feature properties (on page 162) 

Edit conduit part properties (on page 163) 

Edit component properties (on page 187) 

Edit cable properties (on page 216) 

Edit parallel cable properties (on page 216) 

Edit paralleled cable properties (on page 216) 

Edit cable marker properties (on page 237) 
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Edit cableway properties 


1. Click Select I. 

2. Select Cableways in the Locate Filter box. 
3. Select the cableway run to edit. 
4 


Click Properties E% on the ribbon. 


Edit cableway turn feature properties 


1. Click Select ly. 

2. Select Cableway Features in the Locate Filter box. 
3. Select the turn feature to edit. 
4 


Click Properties Et" on the ribbon. 


Edit cableway straight feature properties 


1. Click Select by. 

2. Select Cableway Features in the Locate Filter box. 
3. Select the straight feature to edit. 
4 


Click Properties Et" on the ribbon. 


Edit cableway along-leg feature properties 


1. Click Select by. 

2. Select Cableway Features in the Locate Filter box. 
3. Select the along-leg feature to edit. 
4 


Click Properties E%" on the ribbon. 
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1. Click Select ly. 

2. Select Cableway Features in the Locate Filter box. 
3. Select the end feature to edit. 
4 


Click Properties E%" on the ribbon. 


Edit cableway transition feature properties 


1. Click Select /. 

2. Select Cableway Features in the Locate Filter box. 
3. Select the transition to edit. 
4 


Click Properties E%" on the ribbon. 


Edit cable tray part properties 


1. Click Select by. 

2. Select Cable Tray Parts in the Locate Filter box. 
3. Select the part that you want to edit. 
4 


Click Properties Et" on the ribbon. 


Edit conduit run properties 


Click Select . 
Select Conduit Runs in the Locate Filter box. 


Select the conduit run to edit. 


Click Properties Et" on the ribbon. 


Or oP Ne 


page 118) for more information about each property. 
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Edit the properties as needed. See General Tab (Conduit Run Properties Dialog Box) (on 


161 


Edit Properties 


Edit conduit straight feature properties 


{ 
2 
3. 
4 
5 


Click Select /¥. 

Select Conduit Features in the Locate Filter box. 
Select the straight feature to edit. 

Click Properties £%' on the ribbon. 


Edit the properties as needed. See General Tab (Conduit Straight Feature Properties Dialog 
Box) (on page 121) for more information about each property. 


Edit conduit turn feature properties 


1. 
ie 
3. 
4. 
5. 


Click Select /¥. 

Select Conduit Features in the Locate Filter box. 
Select the turn feature to edit. 

Click Properties E" on the ribbon. 


Edit the properties as needed. See General Tab (Conduit Turn Feature Properties Dialog 
Box) (on page 123) for more information about each property. 


Edit conduit branch feature properties 


{ 
2 
3. 
4 
5 


Click Select by. 

Select Conduit Features in the Locate Filter box. 
Select the branch feature to edit. 

Click Properties E%" on the ribbon. 


Edit the properties as needed. See General Tab (Conduit Branch Feature Properties Dialog 
Box) (on page 114) for more information about each property. 


Edit conduit end feature properties 


1 
2 
3. 
4 
5 


Click Select '¥. 

Select Conduit Features in the Locate Filter box. 
Select the end feature to edit. 

Click Properties E%' on the ribbon. 


Edit the properties as needed. See General Tab (Conduit End Feature Properties Dialog 
Box) (on page 117) for more information about each property. 
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Edit conduit part properties 


1. Click Select LF. 

2. Select Conduit Parts in the Locate Filter box. 
3. Select the conduit part to edit. 
4 


Click Properties E%' on the ribbon. 
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Insert Transition 


1 Places and modifies a transition to 
accommodate a cableway cross section change. 
You can create a transition feature only at an 
existing cableway end feature or cable tray nozzle. 


Using Insert Transition GD, you can add 
functional capabilities to your cableway during the 
routing process. By placing such objects during the 
routing process, the software presents a more 
accurate model of the final cableway without 
extensive editing of the cableway system. 


During routing, you can click this command and the 
software determines the settings and placement of the transition. When the transition feature is 
finished, the software returns to the routing process. You can also insert transitions as 
necessary after the route is completed. 


If you insert a transition on an existing cableway route, you first must identify an end for starting 
the transition. The software sets the offset cross section to match the selected end. 


If you insert a transition while routing cableway, the transition starts at the last routing end 
connection. The software uses the current routing data, such as run name and cross section, to 
populate the Properties dialog box for the transition. After you insert the transition, the Route 


Cableway command continues with the new cross section from the transition. 


Insert Transition Ribbon 


Allows you to create cableway transitions that accommodate changes in the shape, size, and 
orientation of the cableway. 


es Properties 


Opens the Transition Settings dialog box. For more information, see Transition Settings 
Dialog Box (on page 176). 


© Start Transition 


Prompts you to select an end feature or nozzle at which to insert the cableway transition. 


GB Offset Transition 


Prompts you to establish the offset cross section for the cableway transition. If a part is 
associated to the transition feature, the software removes the offset box. 


Part 


Allows you to select the component from the catalog that you want to insert. The list 
includes the last 10 names of component parts that you have placed. The More option 
opens the Select Part dialog box for browsing the catalog for the correct part. 


The Part box is not enabled if you are inserting a cableway transition (because cableway 


Electrical User's Guide 164 


Insert Transition 


does not have parts). However, the box is enabled if you are inserting a cable tray reducer, 


for example. 

Finish 
Ends the placement of the transition feature. Click this button after you are satisfied with the 
transition. 

% Plane 


Activates options for selecting a route working plane for the transition centerline. The 
options include: 


» «<> Plan Plane 
Defines the work surface as the XY plane at the depth of the active end. You also can 
press CTRL+1 to select this option. 

» Ef Elevation Plane: East-West ((J* Z Plane: X-Axis) 


Defines the work surface as the XZ plane. You also can press CTRL+2 to select this 
option. 


» ‘0 Elevation Plane: North-South (*"] Z Plane: Y-Axis) 
Defines the work surface as the YZ plane. You also can press CTRL+8 to select this 
option. 

: (@ Plane by Turn/Branch 


Defines the work surface as the plane defined by an existing turn or branch. You select 
the turn or branch to set the plane. You also can press CTRL+4 to select this option. 


« [> Plane by Three Points 


Defines the work surface using three points that you define. You also can press 
CTRL+5 to select this option. 


» X No Plane 


Clears any work surfaces. The software does not project points that you place to any 
plane. You also can press CTRL+6 to select this option. 


Run 


States the name of the cableway associated with the transition. If you select New 
Cableway, the New Cableway dialog box opens. The New/Continue Run option 
automatically activates the cableway of the selected feature. 


Displays existing cableway runs along with the <New Cableway>, <New/Continue Run>, 
and More options. Select the cableway to route or select <New Cableway> to create a new 
cableway to route. If a new cableway is created, all cableway runs associated with the 
parent system selected on the New Cableway dialog box appear in the list. 


Select <New/Continue Run> to automatically extend an existing cableway by selecting the 
end feature of that cableway. If a run is continued, all runs associated with the system 
parent of the continued run appear in the list. If you do not select an end feature, the New 
Cableway dialog box automatically activates to create a cableway. For more information, 
see New Cableway Dialog Box (on page 61). 


Select More to select a cableway that is associated with a different electrical system. For 
more information, see Select Cableway Dialog Box (on page 70). 
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Type 


Designates the type of transition feature. Options include Straight Parallel, Straight 
Slanted, and Turn. 


Shape 


Allows you to select the shape of the cableway. You can change size and orientation, as 
needed. Options include Rectangular, Round, and Flat Oval. 
Width 
Defines the width of the rectangular or flat oval transition feature. Values stored in the 
reference data determine the list of options. Also, you can enter an amount for the width. 
Depth 
Defines the depth of the rectangular or flat oval transition feature. Values stored in the 
reference data determine the list of options. Also, you can enter an amount for the depth. 
Orientation 
Allows you to change the orientation of a cross section while routing, or you can edit the 
orientation value after routing by displaying feature property pages. The Orientation value 
can orient the cross section in a standard or skewed position and allows you to specify the 
location of a cross section in the cableway. Orientation changes the local axis of the 
cableway associated with the width axis of the offset cross section. You cannot access the 


command if an end feature or nozzle is selected to position the offset; this action fixes the 
orientation of both ends of the transition. 


Align 


Positions the transition on the section view of the cross section. This control is only available 
for straight parallel transitions. 


[] | Not Aligned 
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Length 
Specifies the length of the transition. Type or select a length for the transition. 
Diameter 


Sets the diameter for a round transition. The diameter is not available if you select an end 
feature or nozzle to position the offset, because this action determines the cross section 
shape and size of the offset cross section. 


Throat Radius 


Allows you to set the throat radius distance for a turn transition. 


SS Angle Lock 
Locks or unlocks the Angle box. 

Angle 
Defines the angle of the turn transition. When you enter a value, the software changes the 
angle accordingly. Values can range from 0 to 180. 

Edit Cableway Transition Feature Ribbon 

Displays options for editing a cableway transition. 

ii Properties 


Displays the Cableway Transition Feature Properties dialog box. For more information, 
see Cableway Transition Feature Properties Dialog Box (on page 80). 


€ Move From 


Click to specify the starting location of the move vector. If you do not define a starting point, 
the software assumes that the current location of the object is the starting point. 


2 Move To 
Click to specify the ending location of the move vector. 
End 


Allows you to select the beginning, end, or both faces of the transition. If you select both 
faces, only limited options for editing the properties are available. 


Part 
Allows you to specify the part associated with the transition feature. 
The Part box is enabled only if you are editing a cable tray (cableway does not have parts). 
Plane 
Activates options for selecting a working plane for the route path. Six options are available: 
« «<> Plan Plane 


Defines the work surface as the XY plane at the depth of the active end. You also can 
press CTRL+1 to select this option. 


» Ef Elevation Plane: East-West (()* Z Plane: X-Axis) 


Defines the work surface as the XZ plane. You also can press CTRL+2 to select this 
option. 
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» %Q Elevation Plane: North-South (*"] Z Plane: Y-Axis) 


Defines the work surface as the YZ plane. You also can press CTRL+38 to select this 
option. 


: {@ Plane by Turn/Branch 


Defines the work surface as the plane defined by an existing turn or branch. You select 
the turn or branch to set the plane. You also can press CTRL+4 to select this option. 


« [> Plane by Three Points 


Defines the work surface using three points that you define. You also can press 
CTRL+5 to select this option. 


» % No Plane 


Clears any work surfaces. The software does not project points that you place to any 
plane. You also can press CTRL+6 to select this option. 


Type 


Designates the type of transition feature. Options include Straight Parallel, Straight 
Slanted, and Turn. This box is enabled only for cableway, not for cable tray. 


Shape 


Sets the shape of the cross section. When you change the type, the dimension boxes 
change accordingly. This box is enabled only for cableway, not for cable tray. 


= — If you select Rectangle or Flat Oval, the Width and Depth boxes are available. 
= — If you select Round, the Diameter box is available. 


This box displays the current value if an end feature is selected to position the offset 
because this fixes the cross section shape and the size of the offset cross section. 


Width 


Sets the width dimension of the cross section. This option is available only if you have 
selected Rectangle or Flat Oval in the Shape box. Values stored in the reference data 
determine the list of options. The list displays only the values that are valid for the current 
depth. If the depth is not defined, or the Depth box is empty, the width size is based on the 
default width ratio. 


Depth 


Sets the depth of the cross section. This option is available only if you have selected 
Rectangle or Flat Oval in the Shape box. The list of options is determined by the values 
stored in the reference data. The list displays only the values that are valid for the current 
width. If the width is not defined, or the Width box is empty, the depth size is based on the 
default width ratio. 


Diameter 
Sets the diameter of the round cross section. 
Orientation 


Determines the orientation of the cross section. 
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Align 


Sets the alignment for the transition. Each alignment entry has a point that represents the 
alignment point on the section view of the cross section. 


it [emcee 


[2] Not Aligned 


Length 


Enter or select a length for the transition. 


Edit Cableway Turn Transition Feature Ribbon 
Displays options for editing a cableway turn transition. 
Properties 


Displays the Cableway Turn Transition Feature Properties dialog box. For more 
information, see Cableway Turn Transition Feature Properties Dialog Box (on page 85). 


€' Move From 


Click to specify the starting location of the move vector. If you do not define a starting point, 
the software assumes that the current location of the object is the starting point. 


2 Move To 
Click to specify the ending location of the move vector. 
Plane 


Activates options for selecting a working plane for the route path. Two options are available: 
Width Plane £ and Depth Plane. 


Type 
Designates the type of transition feature. 
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S Angle Lock 


Locks or unlocks the Angle box. Locking the corresponding angle value creates a constraint 
along which the selected turn angle can be moved. 


Angle 2 


Specifies the angle of the turn feature located at the end of one associated leg. If this box is 
blank, there is no turn feature located at the end of the leg. Although this value can be 
changed, the location of the corresponding turn cannot. Modification of this value repositions 
the selected turn until the specified angle is achieved. 


Angle 1 


Specifies the angle of the turn that you are editing. Modification of this value repositions the 
selected turn until the specified angle is achieved. 


Angle 3 


Specifies the angle of the turn feature located at the end of one associated leg. If this box is 
blank, there is no turn feature located at the end of the leg. Although this value can be 
changed, the location of the corresponding turn cannot. Modification of this value repositions 
the selected turn until the specified angle is achieved. 


What do you want to do? 
" Create a transition (on page 171) 
" Create a transition while routing (on page 173) 


«Set alignment options 
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Create a transition 


1. Click Insert Transition 3. 
2. Set the transition start point by selecting an end feature or a nozzle. 


® TIP If you select an end before clicking Insert Transition, the software inserts the 
transition at that point. 


3. On the ribbon, select a part if you are working with cable tray. 


@& 


Click to place the position of the offset cross section. 


If needed, click the other controls on the ribbon to set the plane, type, shape, and 
dimensions of the transition. 


Click Align on the Insert Transition ribbon. 


Select an option, represented by an icon, from the list to define the alignment for your 
transition. The Align control is only available for straight parallel transitions. 


fm - Align Centerline 
BH - Align Top Left 
[4 - Align Top Right 
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LW - Align Bottom Right 
bd - Align Bottom Left 
A - Align Top Center 

[¥ - Align Right Center 
fad - Align Bottom Center 
i - Align Left Center 


- Not Aligned 
8. Click Finish. 
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Create a transition while routing 


1. Click Route Cableway irr, and create or extend a cableway run or network. 


2. Click Insert Transition 3. 
3. On the ribbon, select a part if you are working with cable tray. 


Click to place the position of the offset cross section. 
Click Align on the Insert Transition ribbon. 


Select an option, represented by an icon, from the list to define the alignment for your 
transition. The Align control is only available for straight parallel transitions. 


a - Align Centerline 
BH - Align Top Left 

- Align Top Right 

- Align Bottom Right 
bd - Align Bottom Left 
A - Align Top Center 
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[¥ - Align Right Center 
fad - Align Bottom Center 
I) - Align Left Center 
eal - Not Aligned 


7. If needed, click the other controls on the ribbon to set the plane, type, shape, and 
dimensions of the transition. 


8. Click Finish. 


9. Continue routing the cableway as needed. 


Select Part Dialog Box 


Allows selection of the part to be placed. This dialog box appears when you are inserting a 
transition or component. By browsing through the part hierarchy, you can find the applicable part 
in the parts catalog. After you select a part, the software returns you to the model, where you 
can finalize placement. 


© Back 


Returns you to the previously selected location. Use this command to navigate through the 
hierarchy to the specific part you need. 


=> Forward 


Sends you to the last selected location that you moved away from by using the Back button. 
Use this command to navigate through the hierarchy to the specific part you need. 


Up One Level 


Brings up the next highest level of the catalog hierarchy. Use this command to navigate 
through the hierarchy to the specific part you need. 


Copy 
Copies the selected object. This command is available only in the Catalog task. 
© Paste 
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Pastes a copied object. This command is available only in the Catalog task. 
X Delete 

Deletes the selected object. This command is available only in the Catalog task. 
«> Undo 


Reverses the most recent operation. This command is available only in the Catalog task. 


4. New Object 


Creates a new object. This command is available only in the Catalog task. 
Move Up 

Moves up one object. The level in the hierarchy remains the same. 
Move Down 

Moves down one object. The level in the hierarchy remains the same. 
es Properties 


Displays the properties of the selected part. Because you cannot modify any properties until 
the part is placed, all properties on the dialog box are read-only. 


= Preview 


Displays a picture of the selected part. The image file must be assigned to the part in the 
reference data. 


SB Filter 
Filters data in the grid view by the existing data in the grid. You must have the Grid View 


fi active to filter. You cannot filter the List View =I 


et Sort 


Activates the Sort dialog box, which you can use to sort data on multiple columns. The 
software saves the sort information in the catalog database, not your session file. For more 
information, refer Catalog help. 


we Customize Current View 


Activates the Customize Current View dialog box, which you can use to show and hide 
property columns and control the property column display order (the order from left to right). 
For more information, refer Catalog help. 


List View 


Sets the dialog box to display the parts in a list view. 
=: Grid View 

Sets the dialog box to display the parts in a spreadsheet-style grid view. 
% Check Data 


Checks the consistency of the data in the grid against other data in the catalog. This 
command is available only in the Catalog task. 


Address 
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Specifies your exact location within the displayed hierarchy. 


Transition Settings Dialog Box 


Sets options for a transition feature that you are inserting. 


Topics 
General Tab (Transition Settings Dialog Box) ...........::cseeseeeeeee 176 
Cross Section Tab (Transition Settings Dialog Box) .............:.008 177 


General Tab (Transition Settings Dialog Box) 


Displays and defines the general properties of the transition that you are inserting. 


Standard 
Cableway 


Displays or defines the name of the cableway transition feature. You can also let the 
software use a default name. 


Specification 


Displays or defines the cableway specification from a list of allowed specifications for the 
associated system. Specifications are assigned to systems in the Systems and 
Specifications task. 


Transition Type 
Displays the type of the transition, such as parallel. 
Part 
Displays or defines a part associated with the transition, if applicable. 
Length 
Displays or defines the length of the transition along the cableway. This box appears for 
straight slanted transitions only. 
Fill Information 
Percent Fill 


Displays or defines the percent cable fill in the cableway feature. 
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Cross Section Tab (Transition Settings Dialog Box) 


Displays and defines the cross section properties of the transition that you are inserting. 


Standard 
Position 

Displays or defines the start or end face of the transition. 
Cross Section 


Defines the shape of the cross section. You can select from rectangular, round, and flat 
oval. If the cross section is round, only one other property is available: Diameter. 


Width 


Sets the width dimension for rectangular and flat oval cross sections. Values stored in the 
reference data determine the list of options. The list displays only the values that are valid 
for the current depth. If the depth is not defined (that is, the Depth box is blank), all widths 
listed in the current specification are shown. 


Depth 


Sets the depth of the cross section for rectangular and flat oval cross sections. Values 
stored in the reference data determine the list of options. The list displays only the values 
that are valid for the current width. If the width is not defined (that is, the Width box is 
blank), all depths listed in the current specification are shown. 


Diameter 


Determines the diameter for round cross sections. Values stored in the reference data 
determine the list of options. You can also enter a value that is not on the list. 


Orientation Angle 


Sets an angle between the local axis associated with the cross section and the width axis. If 
the angle value is zero, the width is aligned with the local cross section axis. 


The following picture shows the orientation angle (C). 
(A) - Cross section 


(B) - Width axis 
(C) - Orientation angle 


Fill Information 
Percent Fill 


Displays or defines the percent cable fill in the cableway feature. 
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Insert Component 


@ Places components such as branches, ends, reducers, and turns for cableway and 
couplings, unions, and tees for conduit. You must select a straight feature, end feature, nozzle, 
or component port in the model when using this command. You can add components either 
during the routing process or after the cableway or conduit has been routed. 


The software uses the specification and the insertion point to filter the components available for 
placement. The software also generates any mating and connection parts required to connect 
the inserted part to adjacent objects. 


When inserting components, you can use the Tools > PinPoint and Tools > Point Along 
commands to position components precisely. 


= NOTE Ifyou specify that the component should be created as a new run by selecting <New 
Cableway> from the Run list, the software populates the Create New Cableway dialog box with 
the properties belonging to the existing run (that is, the run you selected in which to insert the 
component). If the properties of the existing run do not match the defaults specified in the 
electrical system, the software displays a dialog box asking you if you want to use the properties 
of the System, Run, or None. 


Insert Component Ribbon (Cableway) 


Allows you to insert components in a cableway route along a straight feature, end feature, 
nozzle, or component port. You can insert components after routing or while routing. 


es Properties 


Opens the Insert Component Settings dialog box. For more information, see /nsert 
Component Settings Dialog Box (on page 187). 


4 Select Straight or End Feature 
Prompts you to select a straight feature, end feature, nozzle, or a component port. 
Part 


Allows you to select a part from the catalog. 


# Enter Insertion Point 


Positions the component that you are placing. You can use the Tools > PinPoint and Tools 
> Point Along commands to define the precise location of the component. 


Finish 
Ends the placement of the component feature. Click this button after you are satisfied with 
the editing that you have completed and the positioning of the component. 

Run 
Displays the name of the run in which the component is placed. 


= NOTE Ifyou specify that the component should be created as a new run by selecting 
<New Cableway> from the Run list, the software populates the Create New Cableway 
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dialog box with the properties belonging to the existing run (that is, the run you selected in 
which to insert the component). If the properties of the existing run do not match the defaults 
specified in the electrical system, the software displays a dialog box asking you if you want 
to use the properties of the System, Run, or None. 


Name 


Displays the name of the component that you are inserting. This control becomes available 
when you choose a part. 


The following controls become available after you click to position the component. 
MM Flip 

Select this option to change the component port that is connected to the selected port. 
Reference position 


Slides the component that you are inserting so that its origin or selected port is positioned at 
the insertion point. If the selected reference position does not lie along the axis of the leg, 
then the software projects the position so that it intersects the axis and the component slides 
so that the projected point is located at the insertion point. 

Insert Component Ribbon (Conduit) 


Allows you to insert components in a conduit route along a straight feature, end feature, nozzle, 
or component port. You can insert components after routing or while routing. 


es Properties 


Opens the Conduit Component Properties dialog box. For more information, see Conduit 
Component Properties Dialog Box (on page 115). 


4 Select Straight or End Feature 


Prompts you to select a straight feature, end feature, nozzle, or a component port to begin 
the steps to insert the conduit component. 


Type 


Displays a list of available components. Select the type of component that you want to 
insert. 


Option 


Sets the available options of the component type. The list of options depends on the 
contents of the reference data for the component. 


# Enter Insertion Point 


Positions the component that you are placing. You can use the Tools > PinPoint and Tools 
> Point Along commands to define the precise location of the component. 


Finish 
Ends the placement of the component feature. Click this button after you are satisfied with 
the editing that you have completed and the positioning of the component. 
Run 
Displays the name of the run in which the component is placed. 
= NOTE Ifyou specify that the component should be created as a new run by selecting 
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<New Cableway> from the Run list, the software populates the Create New Cableway 
dialog box with the properties belonging to the existing run (that is, the run you selected in 
which to insert the component). If the properties of the existing run do not match the defaults 
specified in the electrical system, the software displays a dialog box asking you if you want 
to use the properties of the System, Run, or None. 


Name 


Displays the name of the component that you are inserting. This option is only available 
after you choose the type of part. 


The following controls become available after you click to position the component. 
MM Flip 

Select this option to change the component port that is connected to the selected port. 
Reference position 


Slides the component that you are inserting so that its origin or selected port is positioned at 
the insertion point. If the selected reference position does not lie along the axis of the leg, 
then the software projects the position so that it intersects the axis and the component slides 
so that the projected point is located at the insertion point. 


“a Rotate 


Rotates the component about the conduit. Select to rotate the component about the conduit 
interactively. 


Angle 


Type an angle at which you want the component rotated about the conduit. 


Edit Cableway Along Leg Feature Ribbon 
Displays options for editing a cableway along leg feature. 
es Properties 


Displays the Cableway Along Leg Feature Properties dialog box. For more information, 
see Cableway Along Leg Feature Properties Dialog Box (on page 71). 


€' Move From 


Click to specify the starting location of the move vector. If you do not define a starting point, 
the software assumes that the current location of the object is the starting point. 


2 Move To 
Click to specify the ending location of the move vector. 
Run 


Specifies the name of the cableway run. You can select a different run from the recently 
used runs that are listed or select More to select a different cableway in the workspace or 
database. 


Part 
Displays the part description. 
Direction 


This option is not available for this release. 
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Angle 1 


Specifies the branch angle of the along leg feature. We recommend that you do not edit this 
angle if the along leg feature ends with a free leg. 


Angle 2 
Specifies the branch angle of the feature located at the other end of the branch. This box is 
blank if the branch is a free leg. 

Edit Conduit Component Ribbon 

Displays options for editing a conduit component. 

Properties 


Opens the Conduit Component Properties dialog box. For more information, see Conduit 
Component Properties Dialog Box (on page 115). 


€ Move From 


Click to identify the origin of the move vector. If you do not define a starting point, the 
software assumes the current location of the component is the starting point. 


2 Move To 

Click to identify the termination point of the move vector. 
Type 

Displays the short code associated with the selected component. 
Option 

Displays the option of the selected component, if applicable. 
Name 

Displays the name of the selected component. 
MM Flip 

Select this option to change the component port that is connected to the selected port. 
“A. Rotate 

Select to rotate the component about the conduit interactively. 
Angle 


Type an angle at which you want the component rotated about the conduit. 


What do you want to do? 

= Insert a cable tray component (on page 182) 

= Insert a conduit component (on page 183) 

= Insert a component while routing (on page 184) 


= Rotate a conduit component (on page 185) 
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Insert a cable tray component 


1. Click Insert Component ios 


2. Select a straight feature, end feature, nozzle, or component port as the insertion point of the 
component. 


3. Inthe Part box, select a part from the list or click More for additional parts from the catalog. 


4. Click to define the position of the component if you are placing it in a straight feature. 


5. If needed, change the properties of the component by using the options on the ribbon. 
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6. Click Finish. 


Insert a conduit component 


1. Click Insert Component a 


2. Select a straight feature, end feature, nozzle, or component port as the starting point of the 
component. 


3. Select the component type in the Type box on the ribbon. 
4. Click to define the position of the component if you are placing it in a straight feature. 
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5. If needed, change the properties of the component using the options on the ribbon. 


Insert a component while routing 


1. Click Insert Component ios 


2. Select a straight feature, end feature, nozzle, or component port as the insertion point of the 
component. 


3. Doone of the following: 

a. Foracable tray component, select a part in the Part box. 

b. Foraconduit component, select the type in the Type box. 

Click to define the position of the component if you are placing it in a straight feature. 
If needed, change the properties of the component by using the options on the ribbon. 
Click Finish. 


Continue routing the cableway or conduit run. 


NO a 5 
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Rotate a conduit component 


1. Click Select l. 
2. Select Conduit Features in the Locate Filter box. 


3. Select the component. 


4. Click Rotate “A, on the ribbon, and then move the mouse to rotate the component. 
5. Click to release the component at the new rotation angle. 


® TIP You can also type a rotation angle in the Angle box. 


6. As necessary, edit other properties using the options on the ribbon. 


Move a cableway component 


1. Click Select by. 
2. Select Cableway Features in the Locate Filter. 


3. Select the component. If you do not select a move from location, the current location of the 
object is used as the from location. 


Click Move To 2 on the ribbon. 


5. Move the component to the new location. 


- 


® TIP You can use the Tools > Point Along and Tools > PinPoint commands to locate 
the component precisely. 


Move a conduit component 
1. Click Select /¥. 
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2. Select Conduit Features in the Locate Filter. 
3. Select the component such as a tee, pull box, or coupling. 


4. Click Move To 2 on the ribbon. 


® TIP If you do not select a move from location, the current location of the object is used 
as the from location. 


5. Move the component to the new location. You can use the Tools > Point Along and Tools 
> PinPoint commands to locate the component precisely. 
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Edit component properties 
1. Click Select by. 


2. Doone of the following: 
=" Select Cableway Features in the Locate Filter box to edit a cable tray component. 
"Select Conduit Features in the Locate Filter box to edit a conduit component. 

3. Select the component. 
Click Properties tay to edit component properties. 


Edit the component properties. 


Delete a component 
1. Click Select by. 


2. Doone of the following: 
"Select Cableway Features in the Locate Filter box to delete a cable tray component. 
«Select Conduit Features in the Locate Filter box to delete a conduit component. 
Select the component. 
Click Delete X. 


Insert Component Settings Dialog Box 


Sets options for a cable tray component that you are inserting in the model. 
General Tab (Insert Component Settings Dialog Box) (on page 187) 


General Tab (Insert Component Settings Dialog Box) 


Displays and defines the general properties of the cable tray component. 


Standard 
Cableway 

Displays the name of the cableway run. 
Specification 

Displays the cableway specification. 
Angle 


Type an angle at which you want the component rotated. Any previous settings are 
automatically updated. 


Part 


Displays the part description of the component. 
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The additional properties listed in the Standard category depend on the exact component that 
you are placing. 
Maintenance Volume 


A maintenance volume is space reserved for installing and maintaining cables in a cable tray 
and can be defined at the cableway level and optionally overridden at the feature level. You can 
also define maintenance volumes for duct banks to reserve space for a mud mat below the duct 
bank. Use the Format > View command to turn on the Maintenance aspect so you can see the 
maintenance volumes in the model. 


Maintenance Volume Properties Option 


Select Use Run Properties to use the maintenance volume properties defined for the 
parent run. Select Default Feature Properties to define maintenance volume settings that 
are unique for this feature. This option is only available when editing the properties of a 
feature. 


Maintenance Shape 
Specifies the maintenance volume shape: Rectangle, Round, or Flat Oval. 
Maintenance Diameter 


Specifies the diameter of the maintenance volume. This option is only available when 
Maintenance Shape is set to Round. 


Maintenance Width 


Specifies the width of the maintenance volume. This option is only available when 
Maintenance Shape is set to Rectangle or Flat Oval. 


Maintenance Depth 


Specifies the depth of the maintenance volume. This option is only available when 
Maintenance Shape is set to Rectangle or Flat Oval. 


Maintenance Justification 


Specifies how the maintenance volume (gray box below) aligns with the feature (blue cross 
section below). There are ten options available: (1) Top Left, (2) Top Center, (3) Top 
Right, (4) Center Left, (5) Center Center, (6) Center Right, (7) Bottom Left, (8) Bottom 
Center, (9) Bottom Right, and User Defined. 


Maintenance Width Offset 


Specifies the width offset distance. This option is only available when Maintenance 
Justification is set to User Defined. 


Maintenance Depth Offset 
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Specifies the depth offset distance. This option is only available when Maintenance 
Justification is set to User Defined. 


Fill Information 
Fill Efficiency 


Specifies the efficiency of the stacking of cables in the cableway. Type a real number, 
integer, or percent. For example, type 0.9, 90, or 90%. 


Signal Type 


Specifies the cable usage, which Smart 3D uses in tray fill calculations. To change the 
options on the list, edit the Signal Type select list in Catalog. 


Voltage Grade 


Specifies the voltage grade, which Smart 3D uses when determining the range of voltage 
that the cableway can carry. To change the options on the list, edit the Voltage Grade 
select list in Catalog. 
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Auto Connect Cableways 


E You can automatically connect cableways. This command automatically places the fittings 
needed to connect the cableway. Zero spec cableway (Cws-0) is routed between existing 
cableways and a new cableway is automatically placed. 


Auto Connect Cableways Ribbon 
Sets options for automatically routing a cableway. 
Locate Filter 


Sets the feature: Cableways, Cableway Features, or Conduit End Features. By default, 
Cableways is selected. 


. Select from Cableways 
Select the cableway runs, cableway, or conduit end feature to connect "From." These 
cableway centerlines display in green. 
«= Select to Cableways 


Select the cableway runs, cableway, or conduit end feature to connect "To." These 
cableway centerlines display in blue. Centerlines of the Auto Connect Cableways that will be 
created are displayed in yellow. 


Finish 

Click to create the cableways. 
X Reject Selection 

Clears the currently selected features. 
¥ Accept Selection 

Accepts the currently selected features. 
Specification 

Defines a cableway specification. 
Distance 


Defines an upper limit on the length of connecting cableways. Unlimited is an available 
option on the drop-down field. 


What do you want to do? 
=" Route cableways automatically (on page 191) 


= Merge two duct bank segments (on page 192) 
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Route cableways automatically 
1. Click Auto Connect ‘TE. 


2. Select a cableway for the vertical drop-outs to begin. You can select multiple cableways. 


3. Select a cableway for the vertical drop-outs to end. 


Placement of the new cableway is automatically calculated. The default placed cableway 
value is CWS- 0. 
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4. Click Finish. 


Merge two duct bank segments 


The preferred approach to joining two or more discontinuous duct banks is to route from one of 
the segments along the path. 


Alternatively, you can manually reposition the conduits within the duct bank so that the two 
cross-sections match. Then the two segments can be merged. After ensuring that the cross- 
sections match up, each conduit run in one duct bank needs to be extended to join its 
corresponding conduit run in the other duct bank. To achieve this join operation, use the Route 
command or the Move “ command. 


= NOTE Without this manual joining, path continuity is not achieved and cables cannot be 
routed between the two conduit runs. 


Duct Banks at Pull Pits 


To enable cable routing between the conduits, use pull pits to join conduits between duct banks. 
Begin by placing the pull pit, found in Equipment, and then routing the duct banks up to the pull 
pit. Within the pull pit, connect conduit end features belonging to different duct banks with zero 
spec cableway (CWS-0). The zero spec cableway ensures continuity for cables to pass through. 
In addition, using the Auto Connect command to create these connecting cableways simplifies 
the process. 
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The following illustration is an example of a pull pit; this is just one option. 


See Also 

Auto Connect Cableways (on page 190) 

Place Equipment from the Catalog (on page 197) 
Route Duct Bank (on page 126) 
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Place Equipment 


fo] Specifies any piece of equipment from the Equipment folder of the catalog and places an 
occurrence of it inside the model. You can modify the offset of the equipment, its relationships to 
other equipment, and other properties during or after placement. Using positioning relationships, 
the Place Equipment command allows you to mate, connect, or align equipment, and you can 
use common tools like the PinPoint command for precise positioning of the equipment. 


If a parent object is selected when you start Place Equipment, the System property is 
automatically updated with the parent object. 


You place equipment objects into the model by selecting the equipment from the Select 
Equipment dialog box and positioning the equipment in the model using the available 
relationships. When you select an equipment object from the Catalog, you can define a default 
surface so that, when the equipment is placed into the model, the software automatically creates 
a relationship to any other surface or reference element that you select. For example, you might 
define the bottom of a pump as the default surface because you want the software to mate that 
surface to the floor. If the software cannot find a suitable mating surface for the equipment, the 
equipment object is placed in free space, pending additional design of the structures or other 
reference elements. 


You can also provide an optional offset distance from the surface or reference elements. The 
default offset distance for any new piece of equipment is zero or the last offset used in the 
current session. The software maintains the offset relationship between the default surface and 
the surface or reference element in the workspace in the event of any changes to their position 
(for example, if a slab is lowered, then the equipment follows the slab, maintaining the offset). 
You can further define the equipment position and orientation by mating, aligning, or connecting 
equipment to other objects in the model, or by moving or rotating the equipment. 


In addition to placing equipment from the Select Equipment dialog box, you can also drag and 
drop equipment directly from the Catalog Browser in another session opened on the same 
computer. In this case, the software places the equipment in free space, with relationship to 
other elements in the model made by locating objects while dragging the equipment in the new 
session. 


Cable and Equipment 
If you are going to use an object for routing cable, you must not model that object as equipment. 


Although it may sometimes be desirable to model a piece of raceway, cable tray, or cable bus 
as a piece of equipment, you should not do this if there is any possibility of ever needing to route 
cable through the object. This is because cable routes cannot traverse equipment; they can only 
be terminated by equipment. A cable cannot be properly routed through a piece of equipment. 
The cable can only interconnect two pieces of equipment. 


An example is a pull box. This object should be created in the catalog data as a conduit fitting, 
not as a piece of equipment. Otherwise, the object will render conduit networks useless for cable 
routing every time it is used. 
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Equipment with Occurrence Properties Modeled Using Solid Edge 


You cannot place equipment with occurrence properties modeled using Solid Edge unless Solid 
Edge is installed on your computer. If you try to place such an object, the following message 
appears: Cannot start Solid Edge. Exiting InitializSymbolDefinition. 


As a workaround to the Solid Edge requirement, you can use the Bulkload utility with the flavors 
option. Designers can create dozens of variations for any equipment part imaginable. Also, by 
creating several variations of a part, rather than using occurrence properties to create the 
variations automatically, designers can implement custom Solid Edge equipment without having 
to install Solid Edge on every designer's computer. 


Each variation of a part represents some minor deviation from the catalog part, be it on the basis 
of size, operational specifications, or material. With Solid Edge, new variations can be created 
on the basis of size, while the software allows manipulation of the operating parameters or 
material of construction in the reference data. For more information on bulkloading with flavors, 
refer to the Reference Data Guide, accessible from the Help > Printable Guides command in 
the software. 


Place Equipment Ribbon 


Sets options for adding equipment to your model. This ribbon appears automatically after you 
select the Place Equipment @ command and then select an equipment object, or when you 
select an existing piece of equipment. 


® TIP To find out the name of an option on the ribbon, pause the pointer over an option and 
read the ToolTip. 


nig Equipment Properties 


Edits the occurrence properties and reviews the static properties of an existing piece of 
equipment. Equipment properties can be set only after an equipment object is placed in the 
model. Equipment properties can be edited only after the object is placed in the model. 


= NOTE Any object modeled in Solid Edge that has occurrence properties cannot be 
placed or modified unless your computer has a copy of Solid Edge installed. 


4} User Defined Form Definition 


Displays User Defined Form for the particular equipment if it is defined in the catalog. See 
the Equipment and Furnishings Reference Data Guide, available from the Help > Printable 
Guides command in the software. 


Relationship List 


Lists all relationships for the selected equipment and provides an option for creating a new 
relationship if the equipment is not already fully constrained. An equipment part is fully 
constrained when it has sufficient defined relationships to prevent movement or rotation of 
the part along all three coordinate axes. 


Positioning Relationships 


Displays the available options for types of positioning relationships. Some options may not 
be available for all equipment types. See Positioning Relationships for more information. 


*l Delete Relationship 


Removes the selected relationship from the equipment model and the database. Using the 
Relationships list box, select a previously existing relationship for the equipment, and click 
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Delete Relationship. You can use this command only when modifying existing equipment. 
&g Equipment Reference 


Prompts you for the reference on the equipment to be placed that will be affected by the 
positioning relationship. In all cases, the part that you select in this step moves to create the 
relationship, and the part chosen in the Second Part Reference step remains fixed. 


3 Second Part Reference 


Prompts you for the reference on the equipment object or reference element already in the 
model that will be affected by the positioning relationship. After you select the reference, the 
software repositions the first equipment part chosen with respect to the second part selected 
in the definition of the relationship. 


Offset 


Defines the offset distance for a mate or align relationship. Offsets are disabled when 
establishing a connect relationship. You can adjust this value after initial equipment 
placement if needed. 


Name 


Displays the equipment name, as dictated by your predefined name rules, and accepts 
changes to that name. 


System 


Specifies the system with which to associate the selected equipment. The default system is 
the Model itself. 


<Select Graphically> 


Allows you to select the system from the graphic view or from the Workspace Explorer. 
You can then place or modify the equipment. 


Select Equipment Dialog Box 


Specifies the equipment needed for placement. This dialog box appears automatically when you 


click the Place Equipment |&! command. By browsing through the part hierarchy, you can find 
any piece of equipment in the Catalog database. After you select a piece of equipment and click 
OK, the Equipment Properties dialog box appears so you can define properties for the new 
equipment. After you click OK on the Properties dialog box, the software returns you to the 
model so that you can finalize configuration and placement. 


© Back 


Returns you to the previously selected equipment part or node. Use this command to 
navigate through the equipment hierarchy to the specific part you need. 


=> Forward 


Sends you to the last selected equipment part or node that you moved away from by using 
the Back button. Use this command to navigate through the equipment hierarchy to the 
specific part you need. 


(=) Up One Level 


Brings up the next highest level of the Equipment catalog hierarchy. Use this command to 
navigate through the equipment hierarchy to the specific part you need. 
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Properties 
Displays the equipment properties as defined in the catalog. 
Preview 


Displays a bitmap symbol of the selected equipment. The image file must be assigned to the 
equipment in the catalog reference data. 


List View 

Sets the dialog box to display equipment in a list view. 
= Grid View 

Sets the dialog box to display equipment in a spreadsheet-style grid view. 
Address 


Specifies your exact location within the displayed hierarchy. 


What do you want to do? 

= Place equipment from the catalog (on page 197) 

"Set positioning relationships for equipment (on page 198) 
= Edit equipment properties (on page 199) 

= Edit equipment relationships (on page 199) 


Place equipment from the catalog 


1. Click Place Equipment @ on the vertical toolbar. 
The Select Equipment dialog box displays. 


2. Locate the necessary equipment type using the tree view. Expand the nodes for the general 
type of equipment that you need, continuing until a list of available parts appears in the 
catalog window. 


8-4 Pumps 
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3. Inthe list view, select the equipment object. 


[Name Part Description Symbol Definition | Definition 


| PUMP 0014-E Centrifugal Pum... SP3DPumpésm.... SP3DPumpésm.. 
) PUMP 0014_IMP-E Centrifugal Pum... SP3DPumpdsm.... SP3DPumpésm.. 
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Click OK on the Select Equipment dialog box. 


The Equipment Properties dialog box displays so that you can define properties for the 
new object. 


Define properties as needed, and then click OK to return to the workspace and place the 
equipment. For more information, see Equipment Properties Dialog Box (on page 200). 


Click in a graphic view to select the mounting surface and approximate position for the 
object. 


® TIP Press the left and right arrow keys to rotate the equipment by 90-degree increments 
at any time during the placement of the equipment. Press the up arrow key to scroll through 
the three possible axes of rotation. Press the down arrow key to scroll to each datum point. 


Using the Place Equipment ribbon, do any of the following, if needed: 
a. Set an offset for the relationship by specifying the distance in the Offset box. 


b. Click Properties ET" on the ribbon, and type any necessary property information in the 
grid provided on the Equipment Properties dialog box. 


c. Add or change a positioning relationship by selecting it from the Relationship list on the 
Place Equipment ribbon. 


d. Select a system with which to associate the new object in the System box. 


= NOTES If you intend to use an object for routing cable, you must not model that object as 
equipment. For example, a pull box should be created in the catalog data as a conduit fitting, not 
a piece of equipment. Otherwise, the object will render conduit networks useless for cable 
routing every time it is used. 


Set positioning relationships for equipment 


1. 
2. 
3. 


Select the equipment for which you need to define a relationship. 
In the Relationship List box on the Place Equipment ribbon, select <New Relationship>. 


Select one of the available positioning relationships in the Positioning Relationships list 
box, and follow the status bar prompts. 


= NOTE Depending on the type of positioning relationship defined in the previous step, 
surfaces or points need to be defined to finish configuring the relationship. For more 
information, see Positioning Relationships. 
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Edit equipment properties 


1. 
2. 


Select the equipment object that you need to modify. 
Click Equipment Properties es on the horizontal ribbon. 
The Equipment Properties dialog box displays. 


® TIP You can also access the Equipment Properties dialog box by selecting Properties 
from the Edit menu, or by right-clicking the selected object and choosing Properties from 
the short-cut menu. 


Choose the appropriate dialog box tabs, and modify the properties as needed. 
Click OK to save your changes, and return to the workspace. 


® TIP You can also select Apply to put the changes into effect and continue working in the 
Equipment Properties dialog box. 


ENOTES 


All occurrence and definition properties for an equipment object are defined by the Microsoft 
Excel® workbook named Equipment.xls in the reference data. For information on adding or 
editing different types of properties, refer to the Reference Data Guide, accessible from the Help 
> Printable Guides command. 


If more than one piece of equipment is selected, the Occurrence tab displays only the 
common occurrence properties of the objects. 


The Definition, Connections, Weight & CG, and Relationship tabs are read-only. You 
cannot edit this information from the Equipment Properties dialog box. 


If the equipment model was created using Solid Edge, then any changes that affect the 
shape or size of the equipment model require that you have Solid Edge running on your 
computer. 


Edit equipment relationships 


1. 


Select the equipment to modify. 


® TIP. To edit the properties of a designed equipment object for which geometry has yet to 
be defined, you must select the object from the system hierarchy in the Workspace 
Explorer. 


Specify the relationship in the Relationship List box. 
Change the type of relationship using the Positioning Relationship box as needed. 


Set positioning relationships for equipment (on page 198) 
Set positioning relationships for designed equipment 


= NOTE You can remove relationships by clicking Delete Relationship “it on the ribbon. 
This step is often necessary when moving previously constrained equipment. After a 
relationship is deleted, no connectivity remains between the two pieces of equipment during 
further design operations. 
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Equipment Properties Dialog Box 


Displays equipment properties for review and editing. 


See Also 

Occurrence Tab (Equipment Properties Dialog Box) (on page 200) 
Definition Tab (Equipment Properties Dialog Box) (on page 208) 
Connection Tab (on page 209) 

Relationship Tab (on page 278) 

Configuration Tab (on page 275) 

Notes Tab (on page 277) 

Edit Equipment Properties (on page 199) 

Edit Equipment Relationships (on page 199) 


Occurrence Tab (Equipment Properties Dialog Box) 


Displays all the editable instance-specific information about the selected equipment object. The 
property name appears on the left side of the grid and the corresponding property value appears 
on the right side of the grid. If more than one equipment object is selected, only the common 
occurrence properties for the selected objects appear on the tab. 


When viewing properties for a single equipment object, the following properties appear. More 
properties may appear depending on what you defined in the reference data. For more 
information about occurrences defined in the reference data, see the Equipment and 
Furnishings Reference Data Guide available with the Help > Printable Guides command in the 
software. 


= NOTE Because equipment properties are customizable in the equipment and furnishings 
reference data, only the properties that are required by the software are documented. 


‘if Show Dimensional Legend 


Displays the bitmap image associated with the equipment object if it has been defined in the 
reference data. The image displays in a separate window. 


Category 


Select the properties to view, modify, or define. Equipment properties are divided into 
several different categories: Standard, Position and Orientation, Insulation and Tracing, 
Weight and CG, Equipment Dimension, Fabrication and Construction, Surface 
Treatment and Coating, and Responsibility. 


Standard 


Name 


Displays the name of the equipment object. The equipment name is based on the Name 
Rule selection. If you type a name in this field, the Name Rule property updates to User 
Defined. 


Name Rule 


Specify the naming rule to use to name this equipment object. You can select one of the 
listed rules or select User Defined to specify the equipment name yourself in the Name box. 


Description 
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Specifies a description for the object. 
Equipment 


Select the system to which the object belongs. By default, the model is the parent system for 
the object. If a parent system is selected when you start the command, System is 
automatically updated with the selected system. If multiple systems are selected when you 
start the command, System is automatically updated with the last used system. 


Reporting Requirements 


Specifies the reporting requirement for the object. To change the options on the list, edit the 
Reporting Type select list in Catalog. 


Reporting Type 


Specifies the type of reporting. To change the options on the list, edit the Reporting Type 
select list in Catalog. 


Behavior Controlled by User 


Indicates whether or not you can delete the object. Select False to prevent anyone from 
deleting the object from the model. 


Correlation Status 


Specifies whether or not the object has been correlated to an object in a P&ID. The list is 
defined by the EFWCorrelationStatus select list. 


Correlation Basis 


Specifies whether or not the object is correlated to a P&ID object. The list is defined by the 
EFWCorrelationBasis select list. 


Correlate Object indicates that the object has a correlating object in a P&ID. 


No correlation is required indicates that the object does not have a correlating object in a 
P&ID. 


Correlation Approval Status 


Specifies whether or not the object is approved with discrepancies in the three-dimensional 
data compared with design basis data. The list is defined by the 
EFWCorrelationApprovalStatus sheet in the AllCodelist workbook. 


Topology mismatch approved indicates that the object topology mismatch can be ignored. 


Data and Topology mismatches approved indicates that the object data and topology 
mismatches can be ignored. 


None indicates that you do not approve a mismatch. 


Position and Orientation 
East 


Displays the distance of the connection point from the active coordinate system origin in the 
east direction. 


North 


Displays the distance of the connection point from the active coordinate system origin in the 
north direction. 
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Elevation 


Displays the distance of the connection point above or below the active coordinate system 
origin. 


Bearing 


Specifies the bearing angle for the object. The Bearing angle is measured between the 
local x-axis of the object and the Y-axis (North) of the global coordinate system in the XY- 
plane. The local x-axis is the default axis of primary symmetry for all symbols in the catalog. 
The bearing measurement direction is clockwise from the active coordinate system North 
looking in the negative active coordinate system direction; that is, down from 0 to 360 
degrees. You can enter negative bearing angles, but the software automatically converts 
them to the positive equivalents. If the pitch is set to +/- 90 degrees, then the bearing 
measure displays 0 degrees. 


122° 


Pitch 


Specifies the pitch angle for the shape. The Pitch angle measures between the x-axis of the 
object and the X-axis of the global coordinate system in the XZ-plane. This option sets the 
reference in the model to a line that is the intersection of the vertical plane through the X- 
axis of the local coordinate system and the active coordinate system horizontal plane. The 
angle is measured in the positive direction from the horizontal plane in the active coordinate 
system up direction regardless of the current bearing. Another way to describe pitch is the 
rotation of the object about its y-axis. Pitch angles are limited to between -90 degrees and 
+90 degrees, with 0 indicating horizontal. 


Roll 


Specifies the roll angle for the object. The Roll angle measures between the local z-axis of 
the object and the Z-axis of the global coordinate in the YZ-plane. Another way to describe 
roll is the rotation of the object about its x-axis. This option sets the reference in the model to 
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a line that is perpendicular to the local coordinate system x-axis and in the horizontal plane. 
Roll angles are measured clockwise from horizontal to the y-axis of the local coordinate 
system. The roll angle is between 0 and 360 degrees. You can enter negative roll angles, 
but the software automatically converts them to the positive equivalents. If the pitch is set to 
+/- 90 degrees, then the reference in the model is the North axis. 


Insulation and Tracing 
Is Insulated 

Indicates whether or not the object is insulated. 
Thickness 


Specifies the thickness of the insulation. If you selected Not Insulated in the Insulation 
Specification box, you cannot change the information in the Insulation Thickness box. 
However, if Insulation Specification is manually defined, select the insulation thickness 
from those values allowed for the material in the reference data. If the value in the 
Insulation Specification field is a selected reference data insulation specification, the 
software reads the thickness from the insulation specification from the reference data and 
displays it here. 


Requirement 


Specifies the requirement of the insulation. To change the options on the list, edit the 
Insulation Purpose select list in Catalog. 


Insulation Type 


Specifies the type of the insulation. To change the options on the list, edit the Insulation 
Purpose select list in Catalog. 


Insulation Purpose 


Displays the purpose of the insulation. If Insulation Specification is set to use the 
insulation defined by the equipment object, the information in this box cannot be changed. 
However, if Insulation Specification is manually defined, select the purpose of the 
insulation in this box. Available purposes are read from the reference data. 


Material 


Specifies the material of the insulation. If Insulation Specification is set to use the 
insulation defined by the equipment object, this field cannot be changed. However, if 
Insulation Specification is manually defined, select the insulation material from those 
available from the reference data. 


The list contains the last five insulation materials selected. Click More to browse the catalog 
for the insulation material to use. If you set this field to Not Insulated, the Insulation 
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Thickness field is disabled. If you set this field to Use Run Material, the along leg feature 
inherits the insulation material from the duct run. 


To change the options on the list, edit the Insulation Material select list in Catalog. 
Operating Temperature 

Specifies the operating temperature. 
Insulation Surface Area 

Specifies the measurement of the surface area of insulation. 
Heat Tracing Requirement 


Indicates whether or not the equipment is heat-traced. To change the options on the list, edit 
the Heat Tracing Medium select list in Catalog. 


Heat Tracing Type 


Specifies the type of heat-tracing. To change the options on the list, edit the Heat Tracing 
Medium select list in Catalog. 


Heat Tracing Medium 


Specifies the heat-tracing medium to apply to the object. To change the options on the list, 
edit the Heat Tracing Medium select list in Catalog. 


Heat Tracing Medium Temperature 
Specifies the temperature of the heat-tracing medium. Include the unit of measurement of 
temperature (K for Kelvin, F for Fahrenheit, or C for Celsius, for example). 


Weight & CG 


Displays the center-of-gravity and the weight of the selected equipment objects. The center-of- 
gravity locations are displayed in global system coordinates along the X-, Y-, and Z-axes. The 
software includes the insulation weight in the calculated weight. If you specify the weight 
yourself, you must include the insulation weight value. 


Dry Weight 

Specifies the dry weight of the object. 
Wet Weight 

Specifies the wet weight of the object. 


= NOTE For equipment, the Weight and CG property Wet Weight is the sum of Dry 
Weight and Water Weight. The dry weight and water weight values are catalog properties 
entered on the part sheet for the equipment. 


Dry CGX 

Specifies the X-axis location of the dry center-of-gravity. 
Dry CGY 

Specifies the Y-axis location of the dry center-of-gravity. 
Dry CGZ 


Specifies the Z-axis location of the dry center-of-gravity. 
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Wet CGX 

Specifies the X-axis location of the wet center-of-gravity. 
Wet CGY 

Specifies the Y-axis location of the wet center-of-gravity. 
Wet CGZ 


Specifies the Z-axis location of the wet center-of-gravity. 


Equipment Dimension 
Property 


Displays the name of the property. The properties that appear are dependent on the 
equipment type selected. For example, the properties displayed for an equipment object 
based on a pump are different from those based on a cooler. For more information on 
equipment part properties, see the Equipment and Furnishings Reference Data Guide, 
available with the Help > Printable Guides command within the Equipment and 
Furnishings task. 


Value 


Displays the value of the corresponding property. 


Fabrication and Construction 
Fabrication Requirement 


Specifies the fabrication requirement for the object. To change the options on the list, edit 
the Fabrication Type select list in Catalog. 


Fabrication Type 


Specifies the type of fabrication for the object. To change the options on the list, edit the 
Fabrication Type select list in Catalog. 


Construction Requirement 


Specifies the construction requirement for the object. To change the options on the list, edit 
the Construction Requirement select list in Catalog. 


Consiruction Type 
Specifies the type of construction for the object. To change the options on the list, edit the 
Consiruction Type select list in Catalog. 

Surface Treatment and Coating 

Exterior Coating Requirement 


Specifies the coating requirement for the object. To change the options on the list, edit the 
Coating Type select list in Catalog. 


Exterior Coating Type 


Specifies the type of coating for the object. To change the options on the list, edit the 
Coating Type select list in Catalog. 
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Coating Color 


Specifies the color of the object coating. To change the options on the list, edit the Coating 
Color select list in Catalog. Smart 3D includes this property in the painting area report. 


Exterior Coating Area 


Specifies the area of the coating for the object. 


Responsibility 
Cleaning Responsibility 


Specifies the party responsible for cleaning the object. To change the options on the list, edit 
the Cleaning Responsibility select list in Catalog. 


Design Responsibility 


Specifies the party responsible for designing the object. To change the options on the list, 
edit the Design Responsibility select list in Catalog. 


Fabrication Responsibility 


Specifies the party responsible for fabricating the object. To change the options on the list, 
edit the Fabrication Responsibility select list in Catalog. 


Installation Responsibility 


Specifies the party responsible for installing the object. To change the options on the list, 
edit the Installation Responsibility select list in Catalog. 


Painting Responsibility 


Specifies the party responsible for painting the object. To change the options on the list, edit 
the Painting Responsibility select list in Catalog. 


Requisition Responsibility 


Specifies the party responsible for ordering the object. To change the options on the list, edit 
the Requisition Responsibility select list in Catalog. 


Supply Responsibility 


Specifies the party responsible for delivering the object. To change the options on the list, 
edit the Supply Responsibility select list in Catalog. 


Testing Responsibility 


Specifies the party responsible for testing on the object. To change the options on the list, 
edit the Testing Responsibility select list in Catalog. 


See Also 
Equipment Properties Dialog Box (on page 200) 


Select Insulation Material Dialog Box 


Specifies the insulation materials for a selected object. By browsing through the part hierarchy, 
you can find and select an insulation material in the Catalog database. 


ia Save 


This option is unavailable. 
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Cut 

This option is unavailable. 
Copy 

This option is unavailable. 
& Paste 

This option is unavailable. 
X Delete 

This option is unavailable. 
«7 Undo 

This option is unavailable. 
< Insert Row 

This option is unavailable. 
Move Up 

This option is unavailable. 
Move Down 

This option is unavailable. 
es Properties 


Displays the properties of the selected object. Because you cannot modify any properties 
until the object is placed, all properties on the Properties dialog box are read-only. 


= Preview 


Displays a bitmap symbol of the selected object. The image file must be assigned to the 
object in the catalog reference data. 


SB Filter 

This option is unavailable. 
2+ Sort 

This option is unavailable. 
® Customize Current View 

This option is unavailable. 
List View 

Sets the dialog box to display insulation thickness values in a list view. 
‘=: Grid View 

Sets the dialog box to display insulation thickness values in a spreadsheet-style grid view. 
© Back 


Returns you to the previously selected insulation material folder. Use this command to 
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navigate through the hierarchy to the specific insulation material you need. 
=> Forward 


Sends you to the last selected insulation material folder that you moved away from by using 
the Back button. Use this command to navigate through the hierarchy to the specific 
insulation material you need. 


Up One Level 


Brings up the next highest level of the hierarchy. Use this command to navigate through the 
hierarchy to the specific material you need. 


% Check Data 
This option is unavailable. 

© CheckData Ignored Inconsistencies 
This option is unavailable. 

@ Smart 3D Help 
This option is unavailable. 

Address 


Sets the current location within the hierarchy of available insulation materials. The dropdown 
box lists the folders you have visited. 


Definition Tab (Equipment Properties Dialog Box) 


Displays the part information for the equipment object, the properties and their values, as 
defined in the reference data. If more than one equipment object is selected, only the common 
properties for the selected objects display on the tab. For more information about the information 
defined in the reference data, see the Equipment and Furnishings Reference Data Guide, 
available from the Help > Printable Guides command in the software. 


Category 


Select the properties to review. Equipment information is divided into several different 
categories, such as Standard, Equipment Specification, Equipment Support, Nozzle 
Length, and Equipment Dimensions. 


*® IMPORTANT Not all categories are available for all equipment objects. 
Property 


Displays the name of the property. The properties that appear are dependent on the 
equipment type selected. For example, the properties displayed for an equipment object 
based on a pump are different from those based on a cooler. For more information on 
equipment part properties, see the Equipment and Furnishings Reference Data Guide, 
available with the Help > Printable Guides command within the Equipment and Furnishings 
task. 


Value 


Displays the value of the corresponding property. 
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Connection Tab 


Displays information on the connection points of a piece of equipment, including piping, 
electrical, foundation, or HVAC connections, and Reference 3D objects. If more than one 
equipment object is selected, only the common properties of the connections for the selected 
objects display on the tab. For more information about the information defined in the reference 
data, see the Equipment and Furnishings Reference Data Guide, available from the Help > 
Printable Guides command in the software. 


Connector 


Select the connector for which to view properties. With the exception of Reference 3D object 
connectors, the connectors display in alphabetical order. When you select a connector from 
the list, the graphic object associated with the connection, if one exists, highlights in the 
graphic view for further visual confirmation of the port selected. 


Property 


Lists all the properties of the selected connection. These properties vary depending on the 
type of connection selected. 


Value 


Displays the value of the corresponding property. 


Insulation Tab 


Displays insulation properties that have been defined for the selected equipment. 
Insulation Specification 


Specifies whether or not the selected equipment object is insulated. The options on this 
dialog box remain disabled unless User Defined is selected from the dropdown list. 


Purpose 
Specifies the insulation purpose for the selected equipment object. 
Material 


Displays the Select Insulation Material dialog box from which you can specify an insulation 
material. For more information, see Select Insulation Material Dialog Box (on page 131). 


Thickness 


Defines the thickness of the specified insulation material. This option remains disabled until 
a material is selected from the Select Insulation Material dialog box. By default, the 
smallest thickness value of the selected material is displayed. An alternative value may be 
selected from the dropdown list. 


See Also 
Equipment Properties Dialog Box (on page 200) 
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Cables 


You can create cables and then route those cables through existing conduit and cableway. You 
can: 


= Assign cable properties 
= Automatically route cable 
= Edit cable routes including the ability to define where cables enter and exit cable tray 


= Insert cable markers and generate a report of the cable route by marker name 


Create Cables 


You can create cables by defining the name, part number, and equipment to which the cable is 
connected. For example, you can choose an electrical cabinet and a pump to connect with cable 
in the model. 


You can create parallel cables, if needed. The software creates a parent object called a parallel 
cable, and children objects called paralleled cables. The paralleled cables have the same part 
number, have the same entry and exit points into and out of the cableway, and follow the same 
path in the cableway. The following graphic shows the parallel cable hierarchy in the 
Workspace Explorer. 


“| CableRun-1-0601 

+\—Y CableRun-1-0601-P-1 
§ CableRun-1-0601-P-2 
§ CableRun-1-0601-P-3 
 CableRun-1-0601-P-4 


+) 4}+ 


For more information on creating cables, see Insert Cable (on page 214). 


AutoRoute Cable 


You can automatically route cables using AutoRoute © on the Edit Cable Path ribbon. After a 


cable is created, you can use Edit Cable Path + to access the autorouting functionality. 
Autorouting determines the shortest path from the starting point to the ending point on the cable 
tray or conduit and routes the cable accordingly. You must define signal types for the cable trays 
and conduits to autoroute cables. You can modify the assigned autorouted path, if necessary, by 
specifying additional must-include cable trays for the selected cable. 


During the auto route process, the software also considers the cable tray fill requirement. You 
can choose to allow overfilling of the cable trays or to allow real-time fill calculations during the 
routing process. For more information about using the autorouting functionality, see AutoRoute 
(on page 230). 


Edit Cable Path 


After the software automatically routes the cable, you can edit the cable path so that the cable 
runs through the proper cable trays. You need to define the cable entry point into the cableway 
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system, the cableways and conduit that the cable is to go through, and the cable exit point from 
the cableway system. If you do not have conduit and cableways in your model, use the Route 


Conduit “ and Route Cableway iF commands to create them. 


As you route a cable, you can view the maximum fill capacity for the cable tray or conduit in the 
MaxFill box on the ribbon. If you click MaxFill, the software highlights the corresponding tray or 
conduit containing the maximum fill. You can use surface style rules to show which cable trays 
are full and which ones are nearly full. You can also run a cable fill report for cable tray or 
conduit. 


The software also calculates the maximum fill during the autorouting process. You can allow 
overfilling of the cable trays or allow real-time fill calculations during the routing process. 


© NOTE Fill calculations are based on the National Electrical Code (NEC) standard. The 
software performs the calculations using Microsoft Visual Basic module, which can be 
customized based on the requirements of a given project. For more information about editing 
cable paths, see Edit Cable Path (on page 221). 


Place Cable Marker 


After you route cables, you can place markers on cableway or conduit features to designate the 
path of the cables. You can later generate a report on the paths and use the information as 
required. For more information about placing cable markers, see Insert Cable Marker (on page 
234). 


Conduit System-1-0001-EC-0001-Cable Marker 


Routing Cable Example 


When routing cable manually, you might want to route a cable into a cable tray at some point 
along the tray's length. For example, the cable needs to exit a conduit and then enter a cable 
tray. 


You can specify an entry point or exit point anywhere along a cable tray using Set Entry Point 
® or Set Exit Point # on the ribbon. PinPoint -! can be used to assist in precise 
placement. 


For example, if you branch the conduit out of the tray using Route Conduit ™, the software 
creates a connection between the conduit and cableway features. Then, when routing the cable, 
you need to select the cableway that owns the tray, and then do the same for the conduit run in 
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the Select Way Features step. The software recognizes the connection between the cableway 
and conduit runs, and routes the cable through them. 


There is no need to route cable in any specific order. You can pick whatever step you want to 
start the process and then come back to it later, if required. Incomplete routes can be saved and 
finished later. Additional cables can even be added while routing. When you click Finish, the 
runs are saved. 


Routing Cable in Disconnected Networks 


The following information concerns the connectivity of cable tray networks and how the 
connectivity affects a cable route. 


When you route cable, the cable makes a jump from the From Device to the Entry Point anda 
jump from the To Device to the Exit Point, following an orthogonal path in both cases. The 
software does not jump between disconnected cable trays or conduit runs. A connection is 
required between the conduit feature and the cable tray feature. Without the connection, the 
software does not know to trim the path at that branch. 


Where there are gaps between cable tray runs, you should route zero spec cableway (Cws-0). 
With this spec, no parts are created — only space is reserved. However, the software still makes 
connections that cable routing will recognize. Hence, you can fill in gaps with this spec and allow 
the cable routing to have a contiguous network through which to route. 


Using zero-spec cableway, a cable path can be routed across a variety of gap conditions. 
= A tight radius turn for which no elbow has been placed 

= A longer radius turn 

=" A gap between two trays in the same plane 

=" A gap between a horizontal and vertical tray 


The following pictures show a disconnected cable tray network. The cable appears to jump over 
the gaps. Actually, the cable trays are connected using zero-spec cableway, which is hidden in 
the first picture (and shown in the second picture). The cable path is complete and gives good 
data as a result. 
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ENOTES 


= Exit points for cable can be placed anywhere along a tray. A cable can leave a tray at any 
point, connecting to an equipment or instrument. 


=" To check the validity of a cable, open the Properties dialog box for the cable, and go to the 
Occurrence tab. The Route Status value will be Incomplete or Undefined if the cable is 
routed through a non-contiguous network. In this case, the lengths cannot be relied upon, 
and the data is not valid. 


= Zero-spec cableway is used in interference detection to assure there is space for the cables 
to make the jump across gaps in the tray network. 
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Routing Cables in Cable Tray with Barriers 


Adding barriers to cable tray with cables 


You can add barriers to a cable tray that already has cables of different signal routed through it. 
When you add barriers and assign required signal types to the partitions, the software 
automatically routes the cables in partitions based on their signal type. You need not manually 
assign cables to respective partitions. 


For example, a cable tray has Communication, Control, and Power cables routed through it. 
When you create three partitions out of the cable tray, the software automatically routes the 
control cable in partition assigned with Control signal type and so forth based on their signal 
type. 

Deleting a partition with cables 


If you delete a partition with cables, the software deletes that partition and unroutes the 
associated cables. The Route status of the cable is set to incomplete. For information on how 
to delete a cable tray partition, see Delete a cable tray barrier (on page 153). 

Converting a cable tray with barriers to a cable tray 


To convert a cable tray with barriers to a cable tray, you should delete all the partitions. If you 
delete all the partitions, the software unroutes the associated cables except the cables in the 
remaining partition. The software renders the last remaining partition into a cable tray, and the 
signal type of that partition is assigned to the cable tray. For information on how to delete a 
cable tray partition, see Delete a cable tray barrier (on page 153). 


Insert Cable 


# Creates a new cable run in the model. When you add a cable run, you define the properties 
of the cable run and define the relationship of the cable run to other objects in the model, such 
as electrical cabinets and equipment. 


You can create parallel cables, if necessary, by entering a number greater than 1 for the parallel 
cables property. The software creates a parallel cable (parent) and multiple paralleled cables 
(children). 


After you insert a cable, the Edit Cable Path ribbon becomes available. For more information 
about this ribbon, see Edit Cable Path (on page 221). 


What do you want to do? 
=" Create a cable (on page 214) 
=" Copy a cable run (on page 216) 


Create a cable 


1. Click Insert Cable 4 . 
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The Cable Properties dialog box displays. 


2. Inthe System box, select a system for the cable. Select More to select a system from the 
workspace or database. 


In the Name box, type a name, or select DefaultNameRule in the Name Rule box. 


In the Parallel Cables box, specify an integer greater than 1, if you want to create parallel 
cables. For example, if you enter 2, the software creates two paralleled cables (children) 
with a parent parallel cable object. 


In the Signal Type box, choose a type for the cable. 

In the Part Number box, click More to browse the catalog for a cable. 

In the Select Part Number dialog box (on page 217), select a cable from the catalog. 
Click OK. 


In the Originating Device box, define the originating device connection. 


— COON oo! 


0. In the Terminating Device box, define the terminating device connection. 


*TIPS 


= The originating and terminating devices can be the same or different pieces of 
equipment. 


= If apiece of equipment has a cable port, the Receptacle, Terminal, Connector, and 
Backshell (or a combination of these) values for the equipment are available for 
selection. 


11. To continue entering cables, click Apply and then click Insert Next Cable. 
12. Click OK to create the cable, and then dismiss the dialog box. 
ENOTES 


« After you create a cable and click OK, you can edit the cable path in the model. Click Set 
Entry Point ® onthe ribbon, and follow the prompts on the status bar. 


= You can specify automatic cable routing. Click AutoRoute © on the ribbon that appears 
after you create a cable. Autorouting places the cable based on the shortest path between 
the starting point and the ending point on the cable tray. 
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Copy a cable run 


Click Select by. 

In the Locate Filter box, select Cables. 

Select a cable in a graphic view or in the Workspace Explorer. 
Click Edit > Copy. 

Click Edit > Paste. 


On the Paste Special box, define the originating and terminating devices for the cable. 


Ol ee Ge No 


Edit cable properties 


Click Select lF. 
Select Cables in the Locate Filter box. 


Select the cable run to edit. 


& ONO 


Click Properties E% on the ribbon. 


Edit parallel cable properties 


Click Select /¥. 
Select Parallel Cables in the Locate Filter box. 


Select the parallel cable to edit. 


P ON oS 


Click Properties E%' on the ribbon. 


Edit paralleled cable properties 


Click Select TF. 
Select Cables in the Locate Filter box. 


{ 
2 

3. Select the paralleled cable to edit. 
4. Click Properties Et" on the ribbon. 
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Delete a cable run 


1. Click Select by. 

2. Select Cables in the Locate Filter box. 
3. Select the cable run to delete. 

4. Click Delete X. 


Delete a parallel cable 


1. Click Select /. 

2. Select Parallel Cables in the Locate Filter box. 
3. Select the parallel cable to delete. 

4. Click Delete X. 


All the paralleled cables (children) are deleted as well. 


Delete a paralleled cable 


Click Select /¥. 

Select Cables in the Locate Filter box. 
Select a paralleled cable to delete. 
Click Delete X. 


This delete operation does not affect the paralleled cable's parent or siblings. 


& ON > 


Select Part Number Dialog Box 


Allows selection of the type of cable to be placed. This dialog box appears when you click More 
on the Part Number option. By browsing through the hierarchy, you can find any cable part in 
the Catalog database. 


© Back 


Returns you to the previously selected cable type or node. Use this command to navigate 
through the hierarchy to the specific type that you need. 


=> Forward 


Sends you to the last selected cable type or node that you moved away from by using the 
Back button. Use this command to navigate through the hierarchy to the specific type that 
you need. 


Up One Level 


Brings up the next highest level of the catalog hierarchy. Use this command to navigate 
through the hierarchy to the specific type that you need. 


Copy 


Copies the selected object. This command is available only in the Catalog task. 
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& Paste 

Pastes a copied object. This command is available only in the Catalog task. 
X Delete 

Deletes the selected object. This command is available only in the Catalog task. 
«> Undo 

Reverses the most recent operation. This command is available only in the Catalog task. 
4. New Object 

Creates a new object. This command is available only in the Catalog task. 
Move Up 

Moves up one object. The level in the hierarchy remains the same. 
Move Down 

Moves down one object. The level in the hierarchy remains the same. 
iis Properties 


Displays the properties of the selected cable type. Because you cannot modify any 
properties until the cable type is placed, all properties on the dialog box are read-only. 


= Preview 


Displays a picture of the selected cable type. The image file must be assigned to the cable 
type in the reference data. 


List View 


Sets the dialog box to display cable types in a list view. 
=: Grid View 

Sets the dialog box to display cable types in a spreadsheet-style grid view. 
% Check Data 


Checks the consistency of the data in the grid against other data in the Catalog. This 
command is available only in the Catalog task. 


Address 


Specifies your exact location within the displayed hierarchy. 
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Cable Properties Dialog Box 


Displays cable properties for review and editing. 


The Parallel Cable and Paralleled Cable tabs appear if you have created parallel cables. The 
Parallel Cable tab is for the parent cable object, and the Paralleled Cable tab is for a child 
cable. 


See Also 

Configuration Tab (on page 275) 

Edit Cable Properties (on page 216) 

Edit Parallel Cable Properties (on page 216) 

Edit Paralleled Cable Properties (on page 216) 

Insert Cable (on page 214) 

Relationship Tab (on page 278) 

Route Tab (Cable Properties Dialog Box) (on page 220) 

Parallel Cable Tab (Cable Properties Dialog Box) (on page 219) 
Paralleled Cable Tab (Cable Properties Dialog Box) (on page 219) 


Parallel Cable Tab (Cable Properties Dialog Box) 


The Parallel Cable tab displays the object properties as they are defined in the reference data. 
The property name appears on the left side of the grid and the corresponding property value 
appears on the right side of the grid. If you selected more than one object and then selected the 
Properties command, only the common properties between the selected objects display. 


The properties that appear depend on what you defined in the reference data. For more 
information on the properties, refer to the Electrical Reference Data Guide available from the 
Help > Printable Guides command in the software. 


See Also 
Edit Properties (on page 157) 


Paralleled Cable Tab (Cable Properties Dialog Box) 


The Paralleled Cable tab displays the object properties as they are defined in the reference 
data. The property name appears on the left side of the grid and the corresponding property 
value appears on the right side of the grid. If you selected more than one object and then 
selected the Properties command, only the common properties between the selected objects 
display. 


The properties that appear depend on what you defined in the reference data. For more 
information on the properties, refer to the Electrical Reference Data Guide available from the 
Help > Printable Guides command in the software. 


See Also 
Edit Properties (on page 157) 
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Route Tab (Cable Properties Dialog Box) 


Displays the route of the cable run. This tab is only available if the cable has been routed. 
Method 
Specify how you want to view the cable run route. 


" Cableways - Lists all the cableway junctions that the cable run passes through. The 
cableway junctions are named after the cableway or conduit run names and the end of 
the cableway or conduit run that the cable run passes. 


= All Hangers - Lists all hangers supporting the cableways that the cable run route 
passes through. 


"Key Hangers - Lists only the hangers that are closest to the entry and exit points and 
any branch points. 


= Markers - Lists the cable markers on the cable run. 
Name 

Displays the name of the object. 
Location X 


Displays the X-coordinate location of the hanger, marker, and cableway junction in the 
active coordinate system. 


Location Y 


Displays the Y-coordinate location of the hanger, marker, and cableway junction in the 
active coordinate system. 


Location Z 


Displays the Z-coordinate location of the hanger, marker, and cableway junction in the 
active coordinate system. 


Distance 


Displays the distance from where the cable run enters the cableway system to the hanger. 
The distance is measured along the centerline of the cableway and includes any tail 1 length 
that was specified at creation. 


See Also 
Cable Properties Dialog Box (on page 219) 


Electrical User's Guide 220 


Cables 


Edit Cable Path 


» Routes cables through connected cableways and conduits. You can define the path of a 
cable path by either manually selecting the entire path or by automatic calculation of the shortest 
route that meets your predefined criteria (cableway signal types, way-features, avoidance 
features, entry and exit points). 


To define the path manually, select the entry point, the way features through which the cable 
should pass, and then the exit point. 


To define the path automatically, you need to optionally define the required entry/exit points, the 
way-features (branch features the route must go through), and the avoidance features (straight 


features the route must avoid). Then click AutoRoute ©. and the software finds the shortest 
route. 


ENOTES 


«= The cable must exist in the model before you can define the path. Use Insert Cable ¥ to 
create cables. 


= The cableways and conduit that the cable routes through must be connected. Cables cannot 
jump between unconnected cableways/conduits. To place cableways and conduits, use the 


Route Cableway ir and Route Conduit “commands. 


=» Away feature represents combination of way node and way path through which you route 
the cable. 


=» Way node is along-leg feature or a feature that has branch. 


=» Way path is a straight, turn or transition feature. 


Edit Cable Path Ribbon 


Sets options for routing cables. 
Lapblé name: 


-_gystem: 
a u Z|] S| | Finish g © o ras | |PRO1 -ElectricalSystems yl Cable 2 
Property Page 


Displays the Cable Properties dialog box. For more information, see Cable Properties 
Dialog Box (on page 219). 


Cable List 


Displays a dialog box that lists all the defined cables in the model. To define a cable, click 
Insert Cable ¢ . 


¥ Select Cable(s) 


Select one or more cables to edit the path. For manual routing, all selected cables follow 
the same path. For autorouting, the shortest path that meets your criteria is found 
independently for each selected cable 


® Set Eniry Point 


Identify the entry point into the cableway for the cable path near the originating device. This 
point must be either at an end feature of a conduit or cableway or a point along a cableway 
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straight feature, along leg feature, or turn feature. This option is required for manual routing 
and optional for autorouting. 


h 


=~ Select Way Features 


Select the cableway and conduit straight features, branch, turn features except end 
features, in the order (from entry to exit) that you want the cable to run through. When you 
select a straight feature, the software extends the selection along the cableway header. You 
select another straight feature at each branch that you want the route to take. Selecting a 
currently selected way feature de-selects that feature. You only have to select a few way 
features to get a path that deviates from the ideal shortest route as your design conditions 
require. When you select a cable that has been autorouted, you can click Select Way 
Features to review the way features you previously selected and edit their order. See Show 


Order of Way Features %a below for more information. 


i) Select Avoidance Features 


Select the cableways and conduit straight features through which the cable cannot pass. 
This option is only used when autorouting. Although this option is sometimes useful to 
quickly define the required route, Avoidance features are not stored with the resulting cable 
route for later possible re-route of the cable as are way-features. As such, it is more 
effective to use way-features. 


v Set Exit Point 


Identify the exit point from the cableway for the cable path near the terminating device. This 
point must be either at an end feature of a conduit or cableway or a point along a cableway 
straight feature, along leg feature, or turn feature. 


Finish 

Saves the cable route as defined to the database. 
Reject Selection 

Rejects the selected object. 
Accept Selection 


Confirms the selected set of objects. 


& Delete Path Selection 


Deletes the currently defined paths of the selected cables. 


& AutoRoute 


Automatically routes each selected cable through the shortest path that has the required 
signal type and meets the currently defined entry/exit points, way-features, and/or avoidance 
features. If the autoroute produces unexpected results, ensure that the following conditions 
exist: 


= The allowed signal types defined for the cableways include the cable signal type. 
= The cableways are connected. Verify that you have branch features at branch points. 


= The equipment is within your required range from the cableways. For more information, 
see AutoRoute Options Dialog Box (on page 231). 


= The way features that you have selected are in an order from the entry to the exit that is 
possible. 
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= The selected way features do not exceed 100. 


= The selected way paths do not exceed 20. 


ec Partial Autoroute 


Reroutes a selected portion of an already autorouted cable, keeping the rest of the cable 
path unchanged. 


& AutoRoute Options 


Specifies autorouting options. The software allows either overfilling of cableways or real- 
time fill calculations among other options. For more information, see AutoRoute Options 
Dialog Box (on page 231). 


@3 Show Order of Way Features 


Activates the Order of Way Features dialog box, which displays the originating and 
terminating devices for the cable and the order of the way features that the cable will pass 
through when autorouted. By default, the software finds the shortest path through all the 
way features. If the shortest path is not appropriate, you can re-order the way features using 
Show Order of Way Features. Open the dialog box and click OK to confirm that the 
selected order should be considered for auto-routing. Otherwise, the software picks the path 
through the selected way features. In this case, the order is decided by the software. 


System 
Defines the parent system for the cable. 
Cable name 


Displays the name of the cable. 


What do you want to do? 

= Edit cable path manually (on page 224) 

« Set avoidance zones (see "Set avoidance features" on page 227) 
= Set way features (on page 227) 

=" Copy cable path (on page 228) 

" Order features for autorouting cable (on page 228) 


= Re-route part of a path (on page 229) 
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Edit cable path manually 


1. Click Edit Cable Path >. 
2. On the Cable Selection dialog box (on page 232), select a cable to edit. 


3. Click Accept  toconfirm that you want to edit the path for this cable. 
4. Select an entry point for the cable on cable tray or conduit. 
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5. Select the conduit and cable trays that you want the cable to run through. 


6. Click Accept ™. 
7. Select an exit point for the cable on cable tray or conduit. 


8. Click Accept ™. 
9. Click Finish. 
= NOTES 


= For the entry and exit points, you can select a point on a cable tray straight feature, turn 
feature, or along-leg feature (including an end feature), a point on a conduit end feature, or a 
hanger or support on a cable tray or conduit run. 


= To aid in selecting hangers, use the SmartSketch3D relationship indicators, or select the 
hanger in the Workspace Explorer. You can also use a locate filter to select the straight 
features, and then hide the straight features before selecting the hangers. 
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Edit cable path using AutoRoute 


1. Click Edit Cable Path >. 
2. On the Cable Selection dialog box (on page 232), select a cable to edit. 


3. Click Accept  toconfirm that you want to edit the path for this cable. 
4. Click AutoRoute © on the ribbon. 


Autorouting places the cable based on the shortest path between the starting point and the 
ending point. Click AutoRoute Options r on the ribbon to set options for overfilling. 
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Click Finish. 


Set avoidance features 


1. Click Select /¥. 

2. Select Cable in the Locate filter box, and then select a cable in a graphic view or in the 
Workspace Explorer. 

3. Click Select Avoidance Features 8, and then select the cableway features through which 
you do not want the cable routed. 

4. Click AutoRoute ©. 
The cable is routed along the shortest path through features other than the ones selected as 
avoidance features. The combination of setting avoidance features and using AutoRoute 
constrains the cable to avoid features while choosing the optimum path. 

= NOTES 


Use avoidance features to ensure that AutoRoute (on page 230) does not route a cable 
through specified cableway features. You must have a cable already placed and selected to 
open the Edit Cable Path ribbon. 


You do not have to select the entry and exit points because the autoroute feature picks 
them. However, if there are any numbers of cableways lying in the maximum tail range of 
the equipment, then you might want to select the entry and exit points. 


This feature works only with autorouting. 


Set way features 


Click Select lF. 


Select Cable in the Locate filter box, and then select a cable in a graphic view or in the 
Workspace Explorer. 


Click Select Way Features >, and pick the cableway or conduit features through which 
you want the cable routed. 


Click AutoRoute ©. 
Click Finish when you are done. 


You can watch the cable passing through the features defined as Way Features. 


ENOTES 


Use Way Features to ensure the auto route feature routes a cable the way you intend. You 
must have a cable already placed and selected to open the Edit Cable Path ribbon. 


You do not have to select the entry and exit points because AutoRoute picks them. 
However, if there are any numbers of cableways lying in the Maximum Tail range of the 
equipment, then you might want to select the entry and exit points. 


A combination of way features and avoidance features can be selected for autorouting 
cables. 
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= AutoRoute finds the shortest route that goes through all selected branch features (way- 
features) in the order in which they were selected. 
Copy cable path 


Click Edit Cable Path >. 
Select the cable with the path that you want to copy. 


Select the unrouted cable to assign the path to. 


OO NS 


Click OK to confirm the copy operation. 


Order features for autorouting cable 
1. Select a cable from Workspace Explorer. 
-OR- 
Click Edit Cable Path >. 
2. Select the cables in the Cable Selection dialog box, and click OK. 
3. Click Accept H to accept the selection. 


4. Click Select Way Features == and select the cableway or conduit features in the network 
through which you want the cable to pass when routed using AutoRoute. 


= NOTES 


= The software finds the shortest path between the entry and exit points, through all the 
way features. You can re-order the way features if the autorouted path is not 
appropriate. 


= Do not select more than 100 way features as this can cause AutoRoute to route 
inappropriately. 


5. Click Show Order of Way Features 3 on the Edit Cable Path ribbon. 
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6. Inthe Order of Way Features dialog box (on page 232), select a feature to re-order. 


Order of Way Features 


Originating Device : PAR-01 


= 


Feature : 2 

Feature : 3 

Feature : 4 

Feature: 5 

Feature: 6 _MoveUp _| 
Feature : 7 

Feature : 8 Move Down 


Remove 


Terminating Device : PAR -02 


OK Cancel 


The feature you select in the dialog box is highlighted in the graphic view of the software. 


7. Click Move Up or Move Down to change the order of selection. 


= NOTE To remove a selected way feature from the list, click Remove. This action does 
not remove the branch feature from the model. 


8. If necessary, select additional way features, and repeat step 5 until the order is correct. 


9. Click OK to save the way features changes or click Cancel to undo the changes made. 


10. Click AutoRoute ©. 


The cable passes through the way features according to the modified order of way features. 


Re-route part of a path 


You can use Partial Autoroute ‘2 on the Edit Cable Path ribbon to re-route a portion of a 
cable that is currently complete. When modifying the way features, do not select straight 
features. Select only features with branch points. After you modify the cable path, Partial 
Autoroute does not consider straight features but remembers the last saved along-leg features. 
The command can modify the selected cable in the following ways: 


Partial autoroute between existing entry and exit points 
1. Select the cable. 


2. Click Partial Autoroute e. 


The software uses the current entry and exit points and all of the way-features that were 
selected for the last run of the AutoRoute command to find the shortest path between the 
existing entry/exit points. 


Electrical User's Guide 229 


Cables 


Partial autoroute between two points on the current path of the cable 


1. Select the cable. 


Click Select Way Features > on the Edit Cable Path ribbon. 


Select a start branch point on the path of the cable, followed by a series of branch points 
through which you intend the cable to pass. 


4. Select the end branch point on the path of the cable. 
5. Click Partial Autoroute "e. 
The software re-routes the cable through the selected branch points, retaining the path 
before and after the first and last branch points that you selected. 
Partial autoroute between the entry point and a point on the current path of the cable 
1. Select the cable. 
Re-select the entry point on the same straight feature that it was currently on. 


2 
3. Select the series of branch points through which you intend the cable to pass. 
4. Select the end branch point on the path of the cable. 

5 


Click Partial Autoroute "e. 
The software re-routes the cable from the entry point through the selected branch points, 
retaining the path after the last branch point selected on the path. 
Partial autoroute between a point on the current path of the cable and the exit point 
1. Select the cable. 
Re-select the exit point on the same straight feature that it was currently on. 


Select the series of branch points through which you intend the cable to pass, starting with a 
branch point on the path of the cable and in order toward exit point. 


4. Click Partial Autoroute . 


The software re-routes the cable through the selected branch points, retaining the path 
before the first branch point selected on the path. 


AutoRoute 


© Routes cables using the shortest path from a starting point to an ending point via a cable 
tray or conduit. In addition, you can choose to allow overfilling of the cable trays or to allow real- 
time fill calculations during the routing process. 


Autorouting is off by default; click AutoRoute © on the Edit Cable Path Be ribbon to activate 
autorouting. 


= NOTE The software computes the cable path such that the cable enters/exits at the nearest 
entry/exit point available within the maximum tail range, and the maximum length of the cable 
remains in the cable tray or conduit. For a detailed explanation of the process the software steps 
through to autoroute cable in the 3D model, see Appendix: Cable Autorouting (on page 306). 
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See Also 
AutoRoute Options Dialog Box (on page 231) 


AutoRoute Options Dialog Box 

Sets options for automated routing. Access these options by clicking AutoRoute Options © 
on the Edit Cable Path ribbon. 

Allow overfilling of cabletrays 


Allows for routing of cables through cable trays that will be overloaded. However, even when 
this option is enabled, the software searches for the cable route that will result in the least- 
filled condition. By default, this option is selected. 


Allow Cables to enter from the Cableway straight feature 
Allows cables to enter from a cableway straight feature. 


Allow Cable to be routed through Bends with radii less than Minimum Bend Radius of the 
Cable 


Allows cable routing through bends that have a radius less than the minimum bend radius of 
the cable. 


Cableway, conduits, or cables have been modified since last auto route 


Regenerates new cableway network layout data. If you do not select this option, the 
software does not regenerate the data, but uses cableway network data from the last 
autorouted cable. By default, this option is selected. 


Display range boxes if less than 10 cables are selected 


Displays a range box around the cable connection location to the equipment, showing a 
graphical representation of the maximum and minimum tail ranges. 


Refresh the Fill for Cableways in session from database 


Retrieves the last fill for cableways from the database. This option is automatically enabled 
when Allow overfilling of cabletrays option is cleared. 


Maximum tail range from Originating device 


Allows you to set a specific, maximum search distance from the originating device. In 
addition, the software computes the shortest cable length for any search results. For 
example, if two conduits are the same distance from the cable tail, but one is 3 feet long and 
one is 6 feet long, the software connects to the shortest route—in this case, the 3-foot route. 


Maximum tail range from Terminating device 


Allows you to set a specific, maximum search distance from the terminating device. In 
addition, the software computes the shortest cable length for any search results. For 
example, if two conduits are the same distance from the cable tail, but one is 3 feet long and 
one is 6 feet long, the software connects to the shortest route—in this case, the 3-foot route. 


Route cables through Electrical Raceway networks in the workspace only 


Routes cables through the electrical raceway networks that are available in the Workspace, 
rather than through the entire electrical raceways available in the database. Check this 
option to route through the raceways available only in the workspace. Clear this option to 
include all the electrical raceways in the database. 
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Enable routing based on Allowable and Avoidance Volumes 


Routes cables through allowable volumes avoiding the avoidance volumes. If you check this 
option the software routes the cable only in the allowable volumes. However, this path might 
not be the shortest path. Clear this option to disable routing based on allowable volumes 
rule. 


See Also 

Cables (on page 210) 

Edit Cable Path (on page 221) 

Routing Cable Example (on page 211) 

Routing Cable in Disconnected Networks (on page 212) 


Cable Selection Dialog Box 


Displays all of the defined cables so that you can select the cable that you want. To define new 


cables, use the Insert Cable # command. For more information about creating cables, see 
Create a cable (on page 214). 


See Also 

Cables (on page 210) 

Copy Cable Path (on page 228) 

Edit Cable Path (on page 221) 

Routing Cable Example (on page 211) 

Routing Cable in Disconnected Networks (on page 212) 


Order of Way Features Dialog Box 


The Order of Way Features dialog box displays the order of the way features selected through 
which a cable is autorouted. Way features are added to this dialog box using the Select Way 


Features == option on the Edit Cable Path + ribbon. 


Cables are routed through the way features in the order that they are displayed in the dialog box 
(top to bottom). The name of the cable's originating device is displayed at the top of the dialog 
box. The cable's terminating device is displayed at the bottom of the dialog box. 


Use the Move Up, Move Down, and Remove commands to re-order the way-features as 
needed. You can select a way feature in the list to highlight its location in the model. You must 
click OK to apply the order changes made to way features. If you do not want the changes to be 
applied, then click Cancel or exit the dialog box. 


* IMPORTANT You must order the way features to define an achievable route or the cable 
autorouting might fail. 


See also 
Order Features for AutoRouting Cable (on page 228) 
Re-route Part of a Path (on page 229) 
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Set View by Cable 


The View > Set View by Cable command assists the designer when routing cable by only 
showing objects of interest and hiding non-applicable objects in the model. Because routing 
cable typically occurs toward the end of the design process, there is a high likelinood that the 
model will be crowded. This command: 


Hides structural, piping, HVAC, and other objects that the electrical designer is not 
interested in. 


Hides all equipment not associated with the selected cable. 


Displays all conduit and cableways that are in the immediate vicinity of the equipment being 
selected. These objects are the most likely to be used for connecting the equipment with 
cable. 


Displays all conduits and cableways connected to those in the vicinity. As an extra measure 
to ensure that a viable cableway or conduit is not left out, the branches are included as well. 


Displays all conduits and cableways that the cable currently runs through (if any). 


Shows hangers supporting these cableways and conduits. These hangers can be important 
reference points during the routing operation. 


Automatically zooms to view the volume of interest. 


Zoom to cable 


1. 
2. 
3. 


4. 


Click Select /¥. 
Select Cables in the Locate Filter box. 


Click a cable in a graphic view or in the Workspace Explorer. 


Click View > Set View by Cable. 
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The software hides unnecessary objects and zooms to the selected cable. 


Insert Cable Marker 


= Places cable markers at points along cable tray or conduit features. You can name the 
markers yourself or use a naming rule. After being placed, the cable markers can be used to 
describe a cable path on a cable-routing report. 


Insert Cable Marker Ribbon 


Sets options for inserting cable markers. 
Properties 


Displays the Cable Marker Properties dialog box. For more information, see Cable Marker 
Properties Dialog Box (on page 238). 


™* Select Path Feature 

Allows you to select a feature (cableway or conduit) in the model. 
** Place Marker on Feature 

Allows you to click the location where you want the cable marker. 
Marker Name 
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Type a name for the marker. 


Edit Cable Marker Ribbon 
Displays options for editing a cable marker. 
Properties 


Displays the Cable Marker Properties dialog box. For more information, see Cable Marker 
Properties Dialog Box (on page 238). 


Marker Name 
Type a name for the marker. 
Parent Run 


Displays the name of the electrical run (cableway or conduit) associated with the cable 
marker. 


Raceway Part 


Displays the cable tray part associated with the cable marker, if applicable. 
Displays the location of the marker along the E-axis. 


Displays the location of the marker along the N-axis. 
EL 


Displays the location of the marker along the EL-axis. 


What do you want to do? 

= Insert a cable marker (on page 236) 

= Edit cable marker properties (on page 237) 
= Move acable marker (on page 237) 


= Delete a cable marker (on page 238) 
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Insert a cable marker 


1. Click Insert Cable Marker a 
2. Select a path feature in the model. You can select cableway or conduit. 


3. Click the location where you want to place the cable marker. 


The cable marker is placed and the software prompts you to select the location for another 
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cable marker if needed. 


4. Right-click to stop placing cable markers on the selected feature. 


Edit cable marker properties 


1. Click Select [. 

2. Select Cable Markers in the Locate Filter box. 
3. Select the cable marker to edit. 
4 


Click Edit > Properties or click Properties on the ribbon. 


Move a cable marker 


Click Select lF. 
Select Cable Markers in the Locate Filter box. 
Select the cable marker to move. 


Select Move %* on the main ribbon. 


oF Oo fe 


Select a location in the model as the move-from location. 
6. Click on the cableway/conduit feature and identify the move-to location. 


= NOTE You can use the Tools > Point Along and Tools > PinPoint commands to help 
locate the marker more precisely. 
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Delete a cable marker 


1. Click Select by. 

2. Select Cable Markers in the Locate Filter box. 
3. Select the marker to delete. 

4. Click Delete X. 


Cable Marker Properties Dialog Box 


Displays cable marker properties for review and editing. 


See Also 

Configuration Tab (on page 275) 

Edit Cable Marker Properties (on page 237) 

General Tab (Cable Marker Properties Dialog Box) (on page 238) 
Relationship Tab (on page 278) 


General Tab (Cable Marker Properties Dialog Box) 


Displays and defines the general properties of the selected cable marker. 


Standard 
Marker Name 

Specifies the name of the cable marker. 
Naming Rule 


Specifies the name rule used to generate the name. Set this option to User Defined if you 
want to specify the name yourself. 


Parent Run 


Specifies the name of the electrical run (cableway or conduit) associated with the cable 
marker. 


Raceway Part 


Displays the cable tray part associated with the cable marker, if applicable. 
Displays the location of the marker along the E-axis. 


Displays the location of the marker along the N-axis. 
EL 
Displays the location of the marker along the EL-axis. 


See Also 
Cable Marker Properties Dialog Box (on page 238) 
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Insert Split 


@F Divides cable tray into sections. Some examples of splits are splice plates, box connectors, 
and bonding jumpers. 


After you route cable tray and cableway, you can insert splits so that the model represents the 
lengths of tray available for purchase. Splits also let you know where hangers and supports will 
need to be placed. 


The Insert Split command SF allows you to divide a length of tray into sections. The software 
provides two modes of inserting splits: 1) one split at a time, or 2) many splits at once. In the 
multi-split mode, the software places splits on a straight feature at locations specified by the 
purchase length of the tray. 


The following picture shows the single-split mode. 
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The following picture shows the multi-split mode. 


NOTES 


= Cable trays with splits can be logically connected with other cable trays of similar cross- 
section. They can also logically connect with cableway runs with or without parts. 


. Cable trays with dividers do not form transitions. The connecting cableways always form the 
transition. 

Insert Split Ribbon 

Sets options for adding a split to a cable tray. 

4 Select Feature 
Selects the cable tray in which you want to insert a split. 

*2 Position 


Specifies the position of the split along the straight feature. This option is available if you are 
working in single-split mode (see Split Mode below), but it is not available if you are working 
in multi-split mode. 


Finish 
Inserts the split. 
Section Length 
Specifies the purchasable length of the cable tray. 


If the length of the selected cable tray straight feature is less than the last-used section 
length, then the software sets the section length to half of the straight feature length. 


Gap Width 
Enter the gap between straight sections. The following picture shows where the gap is 
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placed. 


Reference Position 


Inserts splits in the selected straight feature starting from Port 1 or Port 2 (either end of the 
straight feature). 


Split Mode 
Specifies the mode for inserting splits. 
= Single-Split - Inserts one split at a time. 
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= Multi-Split - Inserts many splits along the feature. The distance between them is 
determined by the section length and gap width. 


F > 


What do you want to do? 

« Insert multiple cable tray splits (on page 242) 
« Insert a single cable tray split (on page 244) 
« Insert a single cableway split (on page 245) 


Insert multiple cable tray splits 


1. Click Insert Split SE. 
2. Select a cable tray straight feature. 
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3. Inthe Split Mode box, select Multi-Split. 

4. Inthe Section Length box, specify the length between splits. 
5. Inthe Gap Width box, enter a value for the gap. 

6. Inthe Reference Position box, choose Port 1 or Port 2. 

7. Click Finish. 
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Insert a single cable tray split 


Click Insert Split SE. 
2. Click a cable tray straight feature. 


® TIP If the length of the selected cable tray straight feature is less than the last-used 
section length, then the software sets the section length to half of the straight feature length. 


3. Inthe Split Mode box, select Single-Split. 


4. To fine-tune the location of the split, click Position ®, and slide the split along the feature. 


5. Click when it is at the location you want. 


® TIP Instead of using Position, you can adjust the section length, gap, and reference 
position boxes on the ribbon to adjust the location of the split. 
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6. Click Finish. 


Insert a single cableway split 


1. Click Insert Split OF 

2. Click a cableway straight feature. 

3. Inthe Split Mode box, select Single-Split. 
4 


To fine-tune the location of the split, click Position ®, and slide the split along the feature. 
Click when it is at the location you want. 


5. Click Finish. 
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Sequence Objects 


VE Renames objects in the selected conduit, cable tray, or WBS item such that the names are in 
order, based on topology. 

Sequence Objects Ribbon 

Sets options for sequencing names in a conduit, cable tray, or WBS item. 
Grouping/Sequencing Object Type 


Select the grouping or object type that you want to sequence. You can select Cableway, 
Conduit run, or WBS item. This option defines the collection of target objects to be 
sequenced, and defines the boundaries of the sequencing. 


Cancel 

Resets the ribbon options. 
Finish 

Sets the object names in order using the options that you have set. 
Target Object Type 

Select what you want to re-sequence (rename) in the selected grouping. 
Name Rule 

Select the naming rule to use to rename the target objects. 
Revision Control 


Specify what to do with existing sequence number when you run the command again. Select 
Retain existing numbers to keep the sequence number on any objects that have one, but 
create a new sequence number for objects that do not have a sequence number. Select 
Generate new numbers to discard all sequence numbers for the selected object and 
generate new numbers for everything. 


Start Sequence Id 


Enter the sequence ID from which you want to begin the sequence. This option is available 
only when Generate new numbers is selected. 


What do you want to do? 
= Sequence a conduit (on page 247) 
= Sequence a cable tray (on page 247) 


=» Sequence a WBS item (on page 247) 
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Sequence a conduit 


Click Sequence Objects YE, 

Select Conduit Run in the Grouping/Sequencing Object Type box. 

Select one or more conduit runs in the Workspace Explorer or in the graphics view. 
Select Conduit Part in the Target Object Type box. 

Select the Name Rule and Revision Control. 

Click Finish. 


Oe ONS 


Sequence a cable tray 


Click Sequence Objects YE, 

Select Cableway in the Grouping/Sequencing Object Type box. 

Select one or more cableways in the Workspace Explorer or in the graphics view. 
Select Cabletray Part in the Target Object Type box. 

Select the Name Rule and Revision Control option to use. 

Click Finish. 


OO Bo im 


Sequence a WBS item 


Click Sequence Objects YE, 

Select WBS Item in the Grouping/Sequencing Object Type box. 
Select the WBS item in the Work Breakdown Structure tab. 
Select the appropriate option in the Target Object Type box. 
Select the Name Rule and Revision Control options to use. 
Click Finish. 


>. OY RG NS 
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Quick Route 


hi Joins two existing cable tray or conduit segments in the model. You can connect the cable 
tray or conduit segments by selecting an end feature, a nozzle, a straight feature, or a surface 
mounted component. The software displays all possible route paths between the selected from 
and to points. 


Path Options 


The software displays only the applicable path options based on the location and orientation of 


the selected end points in the model. The default option is Join Direct 4. The software 
remembers the last used path and sets it as the default option for the next operation. However, if 


the last used path is not applicable, the default option is reverted to Join Direct 
* IMPORTANT The software always computes the paths along the active co-ordinate axes. 


Same axis: If both from and to end points lie along the same axis, then the software displays 
only Join Direct %. 


Same plane: If the from and to end points exist in the same plane, then the software displays 
the following options: 


XY Plane: 
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YZ Plane: 


ZX Plane: 


Ff 


Different planes: If the from and to end points exist in different planes, then the software 
displays the following options: 
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Minimum Distance Between End Points 


Make sure to maintain a minimum distance between the two end points along each axis to avoid 
skews. The distance between the from and to end points should facilitate proper placement of 
the turn features. Insufficient distance might cause skews. The minimum distance is based on 
the dimensions of the selected route objects. 


Fast Compute 


In fast compute mode, the elbows or turns compute graphics are not rendered while in dynamic 
display. By default, the software does not use fast compute mode to dynamically display the 
compute graphics. 


Fast Compute turned off Fast Compute turned on 


Navigating the Path Options 


When you hover the mouse on a path option, the software dynamically displays the compute 
graphics for that path option. You can also press Tab or use the mouse scroll-wheel to navigate 
across the path options. Alternatively, you can also use the arrow keys to navigate. As you 
navigate, the software dynamically updates and displays the graphics. 
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Limitation 
Quick Route does not support cable tray barrier and duct bank specifications. The Number of 
Barriers property on the New Cableway dialog box is not available when you are quick routing. 
However, you can use a specification without barriers to join two cable trays with barriers. 
Quick Route Cableway Ribbon 
i Join From 
Specifies the starting end point. 


Specifies the terminating end point. 


4 * Path Options 


Displays all possible route path options to join the two end points. The first path option 
displayed on the menu is the default option. 


* IMPORTANT The software always computes the paths along the active co-ordinate 
axes. 


7 as Join Direct - Joins the from and to end points directly with a one-segment run, 
irrespective of the axes. 


=» w+ XY - Joins the from and to end points with the first segment run along the X-axis (E- 
axis), and then with the second segment along the Y-axis (N-axis). 


=" «= YX - Joins the from and to end points with the first segment run along the Y-axis, 
and then with the second segment along the X-axis. 


7 J YZ - Joins the from and to end points with the first segment run along the Y-axis, 
and then with the second segment along the Z-axis (El-axis). 


7 f ZY - Joins the from and to end points with the first segment run along the Z-axis, 
and then with the second segment along the Y-axis. 


» J XZ - Joins the from and to end points with the first segment run along the X-axis, 
and then with the second segment along the Z-axis. 


» [| ZX- Joins the from and to end points with the first segment run along the Z-axis, 
and then with the second segment along the X-axis. 


7 ef X-YZ - Joins the from and to end points with the first segment run along the X-axis, 
and then with the second segment along the YZ plane. 


7 tah Y-ZX - Joins the from and to end points with the first segment run along the Y-axis, 
and then with the second segment along the ZX plane. 


7 eS Z-XY - Joins the from and to end points with the first segment run along the Z-axis, 
and then with the second segment along the XY plane. 


7 ee YZ-X - Joins the from and to end points with the first segment run along the YZ 
plane, and then with the second segment along the X-axis. 


7 Pd ZX-Y - Joins the from and to end points with the first segment run along the ZX 
plane, and then with the second segment along the Y-axis. 
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7 i XY-Z - Joins the from and to end points with the first segment run along the XY-axis, 
and then with the second segment along the Z-axis. 


7 oD) XYZ - Joins the from and to end points with the first segment run along the X-axis, 
the second segment run along the Y-axis, and the third segment run along the Z-axis. 


7 ef XZY - Joins the from and to end points with the first segment run along the X-axis, 
the second segment run along the Z-axis, and the third segment run along the Y-axis. 


7 FF YZX - Joins the from and to end points with the first segment run along the Y-axis, 
the second segment run along the Z-axis, and the third segment run along the X-axis. 


7 A YXZ - Joins the from and to end points with the first segment run along the Y-axis, 
the second segment run along the X-axis, and the third segment run along the Z-axis. 


7 zt ZXY - Joins the from and to end points with the first segment run along the Z-axis, 
the second segment run along the X-axis, and the third segment run along the Y-axis. 


7 EB ZYX - Joins the from and to end points with the first segment run along the Z-axis, 
the second segment run along the Y-axis, and the third segment run along the X-axis. 


Finish 
Places a run along the selected route path. 
Run 


Displays the existing cableways in the model along with the <New Cableway>, 
<New/Continue Run>, <Select Graphically>, and More options. Select the run to route. 


» <New Cableway> - Displays the New Cableway dialog box. Use this option to create a 
new cableway. If a new cableway is created, all runs associated with the system parent 
selected on the New Cableway dialog box display in the list. 


=» _<New/Continue Runs - Extends an existing cableway if you select the end feature of 
that cableway. If a run is continued, all runs associated with the system parent of the 
continued run display in the list. If you do not select an end feature, the New Cableway 
dialog box is displayed to create a cableway. For more information, see New Cableway 
Dialog Box (on page 61). 


«  <Select Graphically> - Selects an existing cableway in a graphic view, or in the 
Workspace Explorer. 


" More - Displays the Select Cableway dialog box. Use this option to select a cableway 
that is associated with a different system parent. For more information, see Select 
Cableway Dialog Box (on page 70). 


Fast Compute 


Specifies whether or not the software must render complete compute graphics. 


Quick Route Conduit Ribbon 
i Join From 
Specifies the starting end point. 


Ls Join To 


Specifies the terminating end point. 
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we * Path Options 


Displays all possible route path options to join the two end points. The first path option 
displayed on the menu is the default option. 


* IMPORTANT The software always computes the paths along the active co-ordinate 
axes. 


/ Join Direct - Joins the from and to end points directly with a one-segment run, 
irrespective of the axes. 


~~ XY - Joins the from and to end points with the first segment run along the X-axis (E- 
axis), and then with the second segment along the Y-axis (N-axis). 


vw YX - Joins the from and to end points with the first segment run along the Y-axis, 
and then with the second segment along the X-axis. 


J YZ - Joins the from and to end points with the first segment run along the Y-axis, 
and then with the second segment along the Z-axis (El-axis). 


f ZY - Joins the from and to end points with the first segment run along the Z-axis, 
and then with the second segment along the Y-axis. 


_! XZ - Joins the from and to end points with the first segment run along the X-axis, 
and then with the second segment along the Z-axis. 


l ZX - Joins the from and to end points with the first segment run along the Z-axis, 
and then with the second segment along the X-axis. 


ef X-YZ - Joins the from and to end points with the first segment run along the X-axis, 
and then with the second segment along the YZ plane. 


Hah Y-ZX - Joins the from and to end points with the first segment run along the Y-axis, 
and then with the second segment along the ZX plane. 


ee Z-XY - Joins the from and to end points with the first segment run along the Z-axis, 
and then with the second segment along the XY plane. 


EE YZ-X - Joins the from and to end points with the first segment run along the YZ 
plane, and then with the second segment along the X-axis. 


a ZX-Y - Joins the from and to end points with the first segment run along the ZX 
plane, and then with the second segment along the Y-axis. 


ia XY-Z - Joins the from and to end points with the first segment run along the XY-axis, 
and then with the second segment along the Z-axis. 


23 XYZ - Joins the from and to end points with the first segment run along the X-axis, 
the second segment run along the Y-axis, and the third segment run along the Z-axis. 


ef XZY - Joins the from and to end points with the first segment run along the X-axis, 
the second segment run along the Z-axis, and the third segment run along the Y-axis. 


FF YZX - Joins the from and to end points with the first segment run along the Y-axis, 
the second segment run along the Z-axis, and the third segment run along the X-axis. 


- YXZ - Joins the from and to end points with the first segment run along the Y-axis, 
the second segment run along the X-axis, and the third segment run along the Z-axis. 
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7 Ee ZXY - Joins the from and to end points with the first segment run along the Z-axis, 
the second segment run along the X-axis, and the third segment run along the Y-axis. 


7 ES ZYX - Joins the from and to end points with the first segment run along the Z-axis, 
the second segment run along the Y-axis, and the third segment run along the X-axis. 


Finish 
Places a run along the selected route path. 
Run 


Displays existing conduit runs along with the <New Conduit Run>, <New/Continue Runs>, 
<Select Graphically> and More options. 


» <New Conduit Runs> - Displays the New Conduit Run dialog box. Use this option to 
create a new conduit run to route. If a new conduit run is created, all runs associated 
with the system parent selected on the New Conduit Run dialog box display in the list. 


=» <New/Continue Runs - Extends an existing conduit run if you select the end feature of 
that conduit run. If a run is continued, all runs associated with the system parent of the 
continued run display in the list. If you do not select an end feature, the New Conduit 
Run dialog box is displayed to create a conduit run. For more information, see New 
Conduit Run Dialog Box (on page 109). 


«  «<Select Graphically> - Selects an existing conduit run in a graphic view, or the 
Workspace Explorer. 


" More - Displays the Select Conduit dialog box. Use this option to select a conduit run 
that is associated with a different system parent. For more information, see Select 
Conduit Dialog Box (on page 112). 


Fast Compute 


Specifies whether or not the software must render complete compute graphics. 


What do you want to do? 

= Join two existing cableways (on page 255) 

= Join two existing conduits (on page 260) 

= Join two existing cableways at a branch point (on page 255) 


= Join two existing conduits at a branch point (on page 260) 


Electrical User's Guide 254 


Quick Route 


Join two existing cableways 
1. Click Quick Route HE. 
Select an end feature from which to extend the cableway. 
Select a terminating end feature or a nozzle. 


The software displays all possible path options based on the location of the selected 
features. You can navigate through the path options and view the dynamic compute 
graphics. 


4. On the Path Options risa menu, select an option that you want. You can click the option 
or press Enter to confirm your selection. 
= NOTE By default, the software considers the highlighted option as your selection. 

5. If necessary, select an appropriate run from the Run drop-down list, or proceed to Step 6. 


"Select <Select Graphically> to select an existing run in a graphic view or in the 
Workspace Explorer. 


= Select <New Cableway> to create a new cableway to route. For more information, see 
New Cableway Dialog Box (on page 61). 


= Select More... to select a cableway run that is associated with a different cable tray 
parent. For more information, see Select Cableway Dialog Box (on page 70). 


6. Click Finish. 
The software joins the two end points along the selected path. 


@ WARNING If the selected path results in skews, then the software prompts you with a 
warning message. 


a. Click No to undo the current path selection. 
b. Select another path option, and then click Finish. 


7. Continue quick routing, or right-click to exit the command. 


See Also 
Join a cableway from a nozzle or port (on page 256) 


Join two existing cableways at a branch point 
1. Click Quick Route Wi. 
Select an end feature or a cable nozzle from which to extend the cable tray run. 
Select a terminating straight feature or header run. 


The software displays all possible path options based on the location of the selected 
features. You can navigate through the path options and view the dynamic compute 
graphics. 


4. On the Path Options Soa menu, select an option that you want. You can click the option 
or press Enter to confirm your selection. 


= NOTE By default, the software considers the highlighted option as your selection. 


5. If necessary, select an appropriate run from the Run drop-down list, or proceed to Step 6. 
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Select <Select Graphically> to select an existing run in a graphic view or in the 
Workspace Explorer. 


Select <New Cableway> to create a new cableway to route. For more information, see 
New Cableway Dialog Box (on page 61). 


Select More... to select a cableway run that is associated with a different cable tray 
parent. For more information, see Select Cableway Dialog Box (on page 70). 


6. Click Finish. 
The software joins the two end points along the selected path. 


@ WARNING If the selected path results in skews, then the software prompts you with a 
warning message. 


a. Click No to undo the current path selection. 
b. Select another path option, and then click Finish. 


7. Continue quick routing, or right-click to exit the command. 


See Also 
Join cableway from a nozzle or port at a branch point (on page 258) 


Join a cableway from a nozzle or port 


1. Click Quick Route jhi on the vertical toolbar. 


2. Select a nozzle or port from which to extend the cableway. 


CableT rayPort 


The software displays the New Cableway dialog box. For more information, see New 
Cableway Dialog Box (on page 61). 


Select a cableway, and if necessary, specify required properties. 


Select a terminating end feature or nozzle. 


Cableway End Feature 


The software displays all possible path options based on the location of the selected 
features. You can navigate through the path options and view the dynamic compute 
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graphics. 


5. On the Path Options Z * menu, select an option that you want. You can click the option 
or press Enter to confirm your selection. 


NOTE By default, the software considers the highlighted option as your selection. 


7S 
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6. Click Finish. 
The software joins the two end points along the selected path. 


@ WARNING If the selected path results in skews, then the software prompts you with a 
warning message. 


a. Click No to undo the current path selection. 
b. Select another path option, and then click Finish. 
7. Continue quick routing, or right-click to exit the command. 


See Also 
Join two existing cableways (on page 255) 
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Join cableway from a nozzle or port at a branch point 


1. Click Quick Route ihi on the vertical toolbar. 


2. Select a cable tray nozzle from which to extend the cable tray. 


CableTrayPort 


The software displays the New Cableway dialog box. For more information, see New 
Cableway Dialog Box (on page 61). 


Select a cableway, and if necessary, specify required properties. 


Select a terminating straight feature or header run. 


Cableway Straight Feature 


The software displays all possible path options based on the location of the selected 
features. You can navigate through the path options and view the dynamic compute 
graphics. 


5. On the Path Options Soa menu, select an option that you want. You can click the option 
or press Enter to confirm your selection. 
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= NOTE By default, the software considers the highlighted option as your selection. 


S, 
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The software joins the two end points along the selected path. 


@ WARNING If the selected path results in skews, then the software prompts you with a 
warning message. 


a. Click No to undo the current path selection. 
b. Select another path option, and then click Finish. 
7. Continue quick routing, or right-click to exit the command. 


See Also 
Join two existing cableways at a branch point (on page 255) 
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Join two existing conduits 
1. Click Quick Route WE. 
Select an end feature from which to extend the conduit. 
Select a terminating end feature. 


The software displays all possible path options based on the location of the selected 
features. You can navigate through the path options and view the dynamic compute 
graphics. 


4. On the Path Options Soa menu, select an option that you want. You can click on the 
option or press Enter to confirm your selection. 
= NOTE By default, the software considers the highlighted option as your selection. 

5. If necessary, select an appropriate run from the Run drop-down list, or proceed to Step 6. 


"Select <Select Graphically> to select an existing run in a graphic view or in the 
Workspace Explorer. 


= Select <New Conduit Runs> to create a new conduit run to route. For more information, 
see New Conduit Run Dialog Box (on page 109). 


"Select More... to select a conduit run that is associated with a different conduit parent. 
For more information, see Select Conduit Dialog Box (on page 112). 


6. Click Finish. 
The software joins the two end points along the selected path. 


@ WARNING If the selected path results in skews, then the software prompts you with a 
warning message. 


a. Click No to undo the current path selection. 
b. Select another path option, and then click Finish. 


7. Continue quick routing, or right-click to exit the command. 


See Also 
Join a conduit from a nozzle or port (on page 261) 


Join two existing conduits at a branch point 
1. Click Quick Route Wi. 
Select an end feature from which to extend the conduit run. 
Select a terminating straight feature or header run. 


The software displays all possible path options based on the location of the selected 
features. You can navigate through the path options and view the dynamic compute 
graphics. 


4. On the Path Options Soa menu, select an option that you want. You can click the option 
or press Enter to confirm your selection. 


= NOTE By default, the software considers the highlighted option as your selection. 


5. If necessary, select an appropriate run from the Run drop-down list, or proceed to Step 6. 
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"Select <Select Graphically> to select an existing run in a graphic view or in the 
Workspace Explorer. 


= Select <New Conduit Runs> to create a new conduit run to route. For more information, 
see New Conduit Run Dialog Box (on page 109). 


= Select More... to select a conduit run that is associated with a different conduit parent. 
For more information, see Select Conduit Dialog Box (on page 112). 


6. Click Finish. 
The software joins the two end points along the selected path. 


@ WARNING If the selected path results in skews, then the software prompts you with a 
warning message. 


a. Click No to undo the current path selection. 
b. Select another path option, and then click Finish. 
7. Continue quick routing, or right-click to exit the command. 


See Also 
Join a conduit from a nozzle or port at a branch point (on page 263) 


Join a conduit from a nozzle or port 
1. Click Quick Route fi on the vertical toolbar. 


2. Select a conduit nozzle from which to extend the conduit. 


ee2in FTE 3000 


The software displays the New Conduit Run dialog box. For more information, see New 
Conduit Run Dialog Box (on page 109). 


Select a conduit, and if necessary, specify required properties. 


Select a terminating end feature or nozzle. 


Conduit End Feature 


The software displays all possible path options based on the location of the selected 
features. You can navigate through the path options and view the dynamic compute 
graphics. 
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5. On the Path Options % * menu, select an option that you want. You can click the option 
or press Enter to confirm your selection. 


= NOTE By default, the software considers the highlighted option as your selection. 


6. Click Finish. 
The software joins the two end points along the selected path. 


@ WARNING If the selected path results in skews, then the software prompts you with a 
warning message. 


a. Click No to undo the current path selection. 
b. Select another path option, and then click Finish. 
7. Continue quick routing, or right-click to exit the command. 


See Also 
Join two existing conduits (on page 260) 
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Join a conduit from a nozzle or port at a branch point 
1. Click Quick Route Hf on the vertical toolbar. 


2. Select a conduit nozzle from which to extend the conduit. 


e)2in FTE 3000 


The software displays the New Conduit Run dialog box. For more information, see New 
Conduit Run Dialog Box (on page 109). 


Select a conduit, and if necessary, specify required properties. 


Select a terminating straight feature or header run. 


Conduit Straight Feature | 


The software displays all possible path options based on the location of the selected 
features. You can navigate through the path options and view the dynamic compute 
graphics. 


5. On the Path Options Soa menu, select an option that you want. You can click the option 
or press Enter to confirm your selection. 


= NOTE By default, the software considers the highlighted option as your selection. 
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6. Click Finish. 
The software joins the two end points along the selected path. 


—~ 


@ WARNING If the selected path results in skews, then the software prompts you with a 
warning message. 


a. Click No to undo the current path selection. 
b. Select another path option, and then click Finish. 
7. Continue quick routing, or right-click to exit the command. 


See Also 
Join two existing conduits at a branch point (on page 260) 
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Disconnect Command 


Tools > Utilities > Disconnect (CTRL+ALT+D) 


Use this command to disconnect a section of route network, and modify its topology without 
disturbing the rest of the network. The software disconnects the selection at boundary 
connections, and deletes any mating parts and transitions at the boundaries. The software also 
removes all the relationships of the selection with the rest of the network. 


We recommend that you reconnect objects after modifying the selection, to avoid topological 
errors. 


You can disconnect the following objects: 

= acableway 

= aconduit run 

= aset of cableway features or conduit features 


= afeature such as a turn feature, component type along leg feature, and straight feature. 


Permission Group (PG), Approval Status, and Global Workshare Conditions 


If you select route objects that belong to a permission group (PG) to which you have full control 
permission, the software disconnects the selected objects at boundary connections. You can 
also disconnect at a PG boundary connection if you do not have access to one side of the 
connection. But, you must have full control permissions to the objects that you select for 
disconnection. 


If an object at the other end of the boundary connection is in a non-working approval state, the 
software generates a To-Do-List record for that object. Also, the software generates a To-Do- 
List record if the non-working object is in a different workshare location. 

Limitations 

= You cannot disconnect a branch feature, or an end feature. 

= To disconnect a feature on a leg, you must have full control permission to that leg. 


= If the selection includes equipment, the software does not disconnect the selection from the 
equipment nozzle. 


= You cannot disconnect a surface-mounted component. 


= You cannot disconnect cables. 


What do you want to do? 
= Disconnect a cableway (on page 266) 
= Disconnect a cableway feature (on page 266) 


= Disconnect a set of cableway features (on page 267) 


Electrical User's Guide 265 


Disconnect Command 


Disconnect a conduit run (on page 268) 
Disconnect a conduit feature (on page 268) 


Disconnect a set of conduit features (on page 269) 


Disconnect a cableway 


1 
2. 
3. 
4 


Click Select |} on the vertical toolbar. 

Select Cableways in the Locate Filter. 

Select a cable tray system from the Graphic View or the Workspace Explorer. 

Click Tools > Utilities > Disconnect. 

The software disconnects the selection, and prompts you to view the disconnection log. 
Click Yes to view the log. 

A log file displays the disconnection details. 


= NOTE The software disconnects the cableway from the rest of the network, and deletes 
any mating parts or transitions at the boundary connections. The software also removes the 
relationships between the cableway and the rest of the network. 


® TIP Press CTRL+Z, or click Edit > Undo Disconnect. You can also use Undo 
Disconnect « on the main ribbon bar. 


Disconnect a cableway feature 


ie 
2. 
3. 


4. 


Click Select by on the vertical toolbar. 
In the Locate Filter, select Cableway Features. 
Select a feature from the Graphic View or the Workspace Explorer. 


= NOTE You cannot select a branch feature or an end feature to disconnect. 
Click Tools > Utilities > Disconnect. 
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The software disconnects the selection, and prompts you to view the disconnection log. 
5. Click Yes to view the log. 
A log file displays the disconnection details. 


Total number of cbjects in the select set : 1 


lar 


Total number of features selected : 1 
List of Boundary features identified : 


Successfully disconnected all boundaries. 


= NOTE The software disconnects the cableway feature from the rest of the network, and 
deletes any mating parts or transitions at the boundary connections. The software also 
removes the relationships between the cableway feature and the rest of the network. 


® TIP Press CTRL+Z, or click Edit > Undo Disconnect. You can also use Undo 
Disconnect « on the main ribbon bar. 


Disconnect a set of cableway features 


Click Select ly on the vertical toolbar. 
In the Locate Filter, select Cableway Features. 


Select the features from the Graphic View or the Workspace Explorer. 


® TIP Use SHIFT+SELECT to select multiple features. You can also use the Route 
Selection Commands (on page 133). 


4. Click Tools > Utilities > Disconnect. 
The software disconnects the selection, and prompts you to view the disconnection log. 


5. Click Yes to view the log. 
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A log file displays the disconnection details. 


Total number of céjects in the select set : 5 


Total mumber of features selected : $ 
List of Boundary features identified : 
ableway Straight Feature: {@0013894-ee00-0000-8227-SE84155 326 a4} 


ableway Straight Feature: { 
Cableway Along Leg Feature: {@6013891-é¢ 


cableway Along Leg Feature: {@0013891-¢ 
Successfully disconnected all boundaries. 
= NOTE The software disconnects the selection from the rest of the network, and deletes 


any mating parts or transitions at the boundary connections. The software also removes the 
relationships between the selection and the rest of the network. 


® TIP Press CTRL+Z, or click Edit > Undo Disconnect. You can also use Undo 
Disconnect « on the main ribbon bar. 


Disconnect a conduit run 


1 
2. 
3. 
4 


Click Select !} on the vertical toolbar. 

Select Conduit Runs in the Locate Filter. 

Select a conduit run from the Graphic View or the Workspace Explorer. 

Click Tools > Utilities > Disconnect. 

The software disconnects the selection, and prompts you to view the disconnection log. 
Click Yes to view the log. 

A log file displays the disconnection details. 


= NOTE The software disconnects the conduit run from the rest of the network, and 
deletes any mating parts or transitions at the boundary connections. The software also 
removes the relationships between the conduit run and the rest of the network. 


® TIP Press CTRL+Z, or click Edit > Undo Disconnect. You can also use Undo 
Disconnect « on the main ribbon bar. 


Disconnect a conduit feature 


Click Select |} on the vertical toolbar. 

In the Locate Filter, select Conduit Features. 

Select a feature from the Graphic View or the Workspace Explorer. 

= NOTE You cannot select a branch feature or an end feature to disconnect. 

Click Tools > Utilities > Disconnect. 

The software disconnects the selection, and prompts you to view the disconnection log. 
Click Yes to view the log. 


A log file displays the disconnection details. 
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= NOTE The software disconnects the feature from the rest of the network, and deletes 
any mating parts or transitions at the boundary connections. The software also removes the 
relationships between the feature and the rest of the network. 


® TIP Press CTRL+Z, or click Edit > Undo Disconnect. You can also use Undo 
Disconnect « on the main ribbon bar. 


Disconnect a set of conduit features 


1. Click Select ly on the vertical toolbar. 
In the Locate Filter, select Conduit Features. 
Select the features from the Graphic View or the Workspace Explorer. 


® TIP Use SHIFT+SELECT to select multiple features. You can also use the Route 
Selection Commands (on page 133). 


4. Click Tools > Utilities > Disconnect. 

The software disconnects the selection, and prompts you to view the disconnection log. 
5. Click Yes to view the log. 

A log file displays the disconnection details. 


= NOTE The software disconnects the selection from the rest of the network, and deletes 
any mating parts or transitions at the boundary connections. The software also removes the 
relationships between the selelction and the rest of the network. 


® TIP Press CTRL+Z, or click Edit > Undo Disconnect. You can also use Undo 
Disconnect «— on the main ribbon bar. 
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View Cable Schedule 


Displays retrieved cable schedules. You must retrieve cable schedules to view or create cables 
while in the Electrical task within Smart 3D. You can then update the cables. Use the 
SmartPlant > Retrieve command to retrieve electrical documents. This command is only 
available if you registered the active model with SmartPlant Foundation in the Project 
Management task. For more information on how to retrieve documents, see Retrieve 
Documents. 


See Also 
Cable Schedule Documents Dialog Box (on page 272) 


Viewing Retrieved Cables 


The SmartPlant > View Cable Schedule command displays retrieved cable schedule 
documents into the model. The View Cable Schedule command is available only in Electrical 
task. 


The retrieved cable schedule documents contain cable design basis data. You can select the 
retrieved cables, and create them in the 3D model using the cable schedule commands. All the 
processed cables will be created under a specified electrical system in the Workspace Explorer. 


Before viewing the cable schedule, select an appropriate electrical system in the Workspace 
Explorer to create cables under that system. Smart 3D creates the cables with the same name 
as in the cable schedule document. If you do not select an electrical system, then Smart 3D 
creates a new system with the same name as the cable schedule document, and then creates 
cables under the new system. 


Smart 3D searches the terminal equipment defined in the cable schedule, and automatically 
selects the equipment to which the new cable is connected. If the equipment is not in the model, 
then the cable is not created in the model. 


You can then select the cables from the Workspace Explorer, and modify as necessary. 
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= NOTE Any modifications made to the cables are reflected in the cable schedule only when 
you refresh the corresponding cables list. 


Define Workspace 


eeeeeeoeooeooeooeoon =| J irate Petrie Cerin) | a ~~~ wm we wm meee we wee ww we wwe eww ny 


Data mismatch/ 
| Deleted/Ignored cables 
' 


Correlated and up-to-date 
cables 


Publish Documents 


See Also 

Cable Schedule Documents Dialog Box (on page 272) 
Cable Schedule Dialog Box (on page 273) 

Import cables (on page 271) 


Import cables 
* IMPORTANT 


= You must retrieve at least one cable schedule to view the cable schedule. Use the 
SmartPlant > Retrieve command. This command is available only if you have registered the 
active model with SmartPlant Foundation in the Project Management. For more information 
on how to retrieve documents, see in the Common User's Guide. 


= Before viewing the cable schedule, select an appropriate electrical system in the 
Workspace Explorer to create cables. Smart 3D creates the cables with the same name as 
in the cable schedule document. If you do not select an electrical system, then Smart 3D 
creates a new system with the same name as the cable schedule document, and then 
creates cables under the new system. 


= Set the Active Permission Group to Electrical and assign the objects that you place in the 
model to the Active Permission Group. 


1. Click SmartPlant > View Cable Schedule. 
On the Cable Schedule Documents dialog box, select a cable schedule, and click Open. 


On the Cable Schedule dialog box, set the Include up-to-date cables option as 
necessary. 
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© TIP Include up-to-date cables option allows you to hide the cables that are already 
processed and up-to-date. 


4. Select cables in the grid. 
® TIP You can click Select All, or use the CTRL or SHIFT keys to select multiple cables. 


5. Click Validate to verify if the Part Number, From Device and To Device exist in 3D model 
data. 


The selected cable is validated, and its validation status is updated. Any missing data is 
highlighted in bold text. 


6. Select the validated cable, and then click Process. 


= NOTE For acable to successfully process, its design basis data displayed on the list 
must match with corresponding 3D model data. 


*TIPS 


= When you select a cable on the Cable Schedule dialog box, the corresponding cable is 
automatically selected in the Workspace Explorer. 


= You can Autoroute ©, or Delete % a processed cable without exiting the Cable 
Schedule dialog box. 


"Click View Cable Schedule Documents “ to return to the cable schedule documents list. 


See Also 
Cable Schedule Documents Dialog Box (on page 272) 
Cable Schedule Dialog Box (on page 273) 


Cable Schedule Documents Dialog Box 


Displays a list of retrieved cable schedules and their associated properties. Select a schedule, 
and then click Open to view the cables. 


Name 

Displays the name of the document. 
Document Type 

Displays the type of document. 
Document Title 


Displays the title of the document. 


See Also 
Cable Schedule Dialog Box (on page 273) 
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Cable Schedule Dialog Box 


Displays a list of cables in a grid format. 
@ View Cable Schedule Documents 


Returns you to the Cable Schedule Documents dialog box. You can also press 
BACKSPACE. 


fz) Refresh 


Updates the cable schedule. After modifying the cables in Smart 3D, click Refresh to reflect 
the changes in the cable schedule. 


Cable Name 
Displays the name of the cable as defined in the design basis data. 
Correlation Status 


Displays the correlations status of the cable design basis data with corresponding 3D model 
data. The colors identify the correlation status of each cable in the model and the design 
basis object that corresponds to it. 


CableSchedule - CBL-SCH-001 


elo] 

| CableName __| Correlation Status |_ Part Number [ Part Description | From Dew 
CABLE-40 UnCorrelated 7/C- 8 AWG - [Control] Currently Not Available = G-31 
CABLE-13404 Correlated, Data Mismatch = 2/C - 1.5 mm*2 - (Power / mm*2] Currently Not Available G-8 
CABLE-13\0B Correlated and Up-To-Date 2/C - 1.5 mm*2 - (Power / mm*2] Currently Not Available G-8 


The cable in the design basis has a 
Correlated and up-to- | match in the 3D model without any 
date discrepancies in the cable data, and the 
data is up-to-date. 


The cable in the design basis has a 
match in the 3D model. However, there 
are discrepancies in the cable data. 


Uncorrelated The cable in the design basis does not 
exist in the 3D model, or is unknown. 
manos The cable metadata in the design basis 
is ignored. 


Part Number 


Correlated, Data 
Mismatch 


Displays the part number for the cable as defined in the design basis data. 
Part Description 
Displays the short description of the cable part as defined in the design basis data. 


From Device 
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Displays the cable originating equipment code as defined in the design basis data. 
To Device 

Displays the cable terminating equipment code as defined in the design basis data. 
Signal Type 

Displays the type of signal the cable will carry as defined in the design basis data. 
Validation Status 


Displays the validation status of the selected cable. The following are the available 
validation statuses: 


Not Validated - Specifies that the cable is not validated. This is the default status. 


Invalid - Specifies that the cable is missing a Part Number, From Device, or To Device 
data in 3D model. The missing value is highlighted in bold. 


Valid - Specifies that the design basis cable has Part Number, From Device, and To 
Device data in 3D model. 


Validate 


Verifies if the selected cable has Part Number, From Device, and To Device data available 
in the 3D model. 


Process 


Imports or updates the selected cables. When you process the cables, the software creates 
the cables in 3D model and correlates with corresponding cable design basis data. 


View Log 


Displays a CreateEFCables.log file. The file contains information about successfully 
processed cables, and the cables that could not be processed due to data inconsistencies. 


Include up-to-date cables 

Appends Correlated and up-to-date cables to the current cable schedule. 
Select All 

Selects all the cables in the list. 
Select Valid Cables 


Selects all uncorrelated valid cables in the list. 


See Also 
Import cables (on page 271) 
Cable Schedule Documents Dialog Box (on page 272) 
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Appendix: Property Dialog Boxes 


The software displays some common property tabs on the Properties dialog boxes for all 
electrical objects. Instead of repeatedly listing the common tabs with each electrical object 
Properties dialog box, they are documented here for easy reference. 


Configuration Tab (on page 275) 
Connections Tab (on page 277) 
Definition Tab (on page 277) 
Notes Tab (on page 277) 
Relationship Tab (on page 278) 
Occurrence Tab (on page 279) 


In This Appendix 


Configuration Tab ........c.cceceeeececeeeee eens eeeaeeeeeeeseneeeseaeeescaeeseeeeseneees 275 
CONNECTIONS Tab.............:cccsesssssesesssssessscsesesssersseseseessessserssersseresees 277 
DePINITION TAD...........cceceeccccccececesseesseeceeeceaeeeseeseeceeeeeauaesneeeeeseeaeensees 277 
NOTCS: TaD icccdiesiaad hawvdisdatvaasdapuaedvacsdunsaliiewesetddutunwadisvandaddetaahwateeevaads 277 
Relationship Tab... eccceeeeeeeeeeeeeeeeeeeeaeeeeeeaeeeseeaaeeeseeaeeeeeeaas 278 
OCCUIENCE Tab ......... cc ceecesesesssssesssssssesssesescssserseesesersesseseeseeserererees 279 
Select System Dialog BoX ...........c:ccecceeeeeeeeeeeeeeeeeseeeeeeeaeeeeeeeeeneees 283 


Configuration Tab 


Displays the creation, modification, and status information about an object. 
= NOTE You cannot define the filters using the Configuration tab. 
Plant 


Displays the name of the model. You cannot change this value. 
Permission Group 
Specifies the permission group to which the object belongs. You can select another 
permission group, if needed. Permission groups are created in Project Management. 
Transfer 
Reassigns ownership of the selected model objects from their current permission group to 
another satellite or host permission group. This option is only available if the active model or 
project is replicated in a workshare configuration. The option is not available if all of the 


objects in the select set already belong to another location and are non-transferable. For 
more information, see Transfer Ownership Dialog Box in the Common User's Guide. 


= NOTE The Transfer option does not apply to the filters and surface style rules. 
Approval State 


Specifies the current status of the selected object or filter. The display depends on your 


access level. You might be unable to change the status of the object. The list is defined by 
the ApprovalStatus codelist. 
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= NOTE Youcan only edit or manipulate an object with a status of Working. 
Status 


Specifies the location of the object in the workflow process. Changing this property sets the 
Approval State. The list is controlled by the ApprovalReason codelist in the 
ApprovalReason.xls file. You must bulkload this file. For more information, see 
ApprovalReason in the Reference Data Guide. 


Date Created 

Specifies the creation date of the object. 
Created by 

Specifies the name of the person who created the object. 
Date Last Modified 

Specifies the date when the object was last modified. 
Last Modified by 


Specifies the name of the person who last modified the object. 


Transfer Ownership Dialog Box 
Allows you to specify a new location and permission group for the selected model objects. 
Current location 


Displays the name of the location with which the current permission group is associated. All 
of the objects in the select set must belong to the same location. 


Current permission group 


Displays the name of the permission group with which the selected objects are currently 
associated. If all of the objects in the select set do not belong to the same permission group, 
this box appears blank. 


New location 


Specifies the name of the location to which you want to assign the objects. In a global 
workshare configuration, this box lists all the locations in which you have write access to one 
or more permission groups. The selection in this box filters the entries in the New 
permission group box. 


New permission group 


Specifies the new permission group to which to assign the selected objects. If you specify a 
value in the New location box, this list displays all permission groups to which you have 
write access in the selected location. If you do not specify a value in the New location box, 
this list includes all permission groups to which you have write access in all locations except 
the current location. This box is blank if you do not have write access to any permission 
groups at any locations other than the current one. 


= NOTE We strongly recommend that administrators follow naming convention rules that 
include the location as a prefix in the permission group name. 
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Connections Tab 


Displays the connection information for the object, the properties and their values, as defined in 
the reference data. For more information about the information defined in the reference data, 
see the Electrical Reference Data Guide available from the Help > Printable Guides command 
in the software. 


Connector 

Select the connector for which you want to view properties. 
Property 

Displays the name of the property as defined in the reference data. 
Value 

Displays the value of the corresponding property. 


See Also 
Edit Properties (on page 157) 


Definition Tab 


The Definition tab displays the object properties as they are defined in the reference data. The 
property name appears on the left side of the grid and the corresponding property value appears 
on the right side of the grid. If you selected more than one object and then selected the 
Properties command, only the common properties between the selected objects display. 


The properties that appear depend on what you defined in the reference data. For more 
information on the properties, refer to the Electrical Reference Data Guide available from the 
Help > Printable Guides command in the software. 


See Also 
Edit Properties (on page 157) 


Notes Tab 


Creates and edits user-definable text placed by the designer on an object in the model. The 
notes provide special instructions related to the object for the fabricator and are available in 
downstream tasks. For example, the notes appear in two-dimensional drawings and within 
design review sessions. 


= NOTE Only one note of a given kind from a given object can be shown on a drawing. For 
example, if there are two fabrication notes on a piping part, then only one of the notes shows on 
the drawing. It is important to know about and to consider this situation when defining notes on 
an object in the modeling phase. For example, you can display one Fabrication note and one 
Installation note by defining two separate labels for the two kinds of notes. 


Key point 
Specifies the key point on the object to which you want to add a note. 
Notes at this location, listed by name 


Lists all notes for the selected key point on the object. 
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Date 

Displays the date that the note was created. The system automatically supplies the date. 
Time 

Displays the time that the note was created. The system automatically supplies the time. 
Purpose of note 

Specifies the purpose of the note. 
Author 


Displays the login name of the person who created the note. The system automatically 
supplies this information. You cannot change this information. 


Note text 

Defines the note text. The software does not limit the length of the note text. 
Show dimension 

Indicates that the note generates a dimension. 


If you are displaying the properties for a Support component, then a dimension can be 
included for the component in the Support drawings, if you select the Show dimension 
option. The note must be associated with one of the key points for the Support component. 
It is recommended that you set the Purpose of note as Fabrication, but this is not a 
requirement. The note Name and Note text are not used when you select this option. 


New Note 
Creates a new note on the object. 
Standard Note 


Displays a list of standard notes from which you can select. This feature is not available in 
this version. 


Highlight Note 


Highlights the note in the graphic view so that you can easily find the note and the object to 
which it is related. This feature is not available in this version. 


Delete Note 


Deletes the currently displayed note. 


Relationship Tab 


Displays all objects related to the selected object for which you are viewing properties. For 
example, if you are viewing the properties of a pipe run, the related pipeline, features, parts, 
associated control points, hangers or supports, and equipment display on this tab. All WBS 
assignments, including project relationships, appear on this tab. 


Additional examples for marine relationships are as follows: 


= For plate and profile system properties, the related bounded objects, bounding objects, and 
connections are shown. 


= For plate and profile system part properties, parent systems are shown. 
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= For assembly connection properties, all connected objects are shown. 


= For the properties of a frame connection on a member, supported, supporting, and auxiliary 
supporting parts are shown. 


= For split connection properties, the parent and auxiliary supporting parts are shown. 
Name 

Specifies the name of the object. 
Type 


Specifies the type of object. To change the options on the list, edit the Weld Type select list 
in Catalog. 


Go To 


Displays the properties of the selected object. 


Occurrence Tab 


Displays instance-specific information about the object. For more information about occurrences 
defined in the reference data, see the Electrical Reference Data Guide available from the Help > 
Printable Guides command in the software. 


Category 


Select the properties that you want to view for the object. Object properties are divided into 
two categories: Standard, and Weight and CG. 


Insert Next Cable 


Resets the property values to default values except System, Name Rule and Signal 
Type. This command is available only after you successfully insert a cable by clicking 
Apply. 


Standard 


Displays all the occurrence properties for the part as defined in the reference data. If the table is 
blank, the object for which you are viewing properties does not have any occurrence properties 
defined for it in the reference data. Not all standard category properties defined here are 
available on every part type. For more information about occurrences defined in the reference 
data, see the Electrical Reference Data Guide. 


System 


Select the system to which you want the cable to belong. The last system that you selected 
is the default. Select More to display all systems. You can create a new cable in the 
Systems and Specifications task. 


Name 
Displays the occurrence name of the object. 
Name Rule 


Displays how the object was named. If set to Default Name Rule, the software names the 
object using the default naming rule. If set to User Defined, then you need to specify the 
object name manually. 
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Parallel Cables 

Specifies the number of parallel cables the conduit\cableway will contain. 
Operating Voltage 

Specifies the operating voltage of the cable. 
Signal Type 


Specifies the type of application of the cable, such as Communication, Control, Data, Fire 
Alarm, Lighting, Multi-Conductor Power, Power, and Signal. The default option is 
Undefined. 


Part Number 
Specifies the part number for the cable. 
Cable Type 


Displays the name of cable type corresponding to the selected part number, as defined in 
the reference data. 


Cable Diameter 


Displays the diameter of the cable corresponding to the selected part number, as defined in 
the reference data. 


Originating Device 


Specifies the device type from which the cable originates. You can browse to select 
equipment, piping components, piping custom specialties and instruments as the originating 
devices. 


Receptacle (Equipment 1) 


Specifies the receptacle equipment type. This property is available depending on the 
originating device. 


Terminal (Equipment 1) 


Specifies the terminal equipment type. This property is available depending on the 
originating device. 


Connector (Equipment 1) 


Specifies the type of connector. This property is available depending on the originating 
device. 


Backshell (Equipment 1) 


Specifies the type of backshell. This property is available depending on the originating 
device. 


Terminating Device 


Specifies the device type at which the cable terminates. You can browse to select 
equipment, piping components, piping custom specialties and instruments as the 
terminating devices. 


Receptacle (Equipment 2) 


Specifies the receptacle equipment type. This property is available depending on the 
terminating device. 
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Terminal (Equipment 2) 


Specifies the terminal equipment type. This property is available depending on the 
terminating device. 


Connector (Equipment 2) 


Specifies the type of connector. This property is available depending on the terminating 
device. 


Backshell (Equipment 2) 


Specifies the type of backshell. This property is available depending on the terminating 
device. 


Cableway Length 
Specifies the length of the cableway\conduit. 
Tail Length At Origin 
Specifies the tail length of the cable at the origin. 
Tail Length At Destination 
Specifies the tail length of the cable at the destination. 
Estimated Total length 


Displays the estimated length of the cable. This value is equal to the sum of Cableway 
Length, Tail Length at Origin, and Tail Length at Destination. The default value is 0. 


Cut Cable Length 


Displays the total cable length. This value is equal to the sum of Spare Cable Length at 
Origin, Spare Cable Length at Destination, and Estimated Total Length. The default 
value is 0. 


Spare Cable Length at Origin 

Specifies the length of the cable spared at the originating device. The default value is 0. 
Spare Cable Length at Destination 

Specifies the length of the cable spared at the terminating device. The default value is 0. 


ENOTES 


« After migrating the models, the old Spare Cable length is assigned to Spare Cable 
Length at Origin. If the old Spare Cable value is empty, then this property is set to its 
default value. 


= When you delete the routed cable, the Spare Cable Length at Origin and Spare Cable 
Length at Destination values for that cable are retained. 


= You need to configure and update the reports after the migration. 
Conduit Specification 

Displays the specification of the conduit. 
Route Status 


Specifies the route status. The default value is Undefined. The list is defined by the 
CableRouteStatus codelist. 
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Correlation Basis 


Displays if the cable is required to be correlated to a P&ID cable. Select Correlate object if 
the cable has a correlating cable in a P&ID. Select No correlation is required if the cable 
does not have a correlating cable ina P&ID. 


Correlation Status 
Displays whether the cable has been correlated to a cable in a P&ID. 
Correlation Approval Status 


Displays if the component is approved with discrepancies in the three-dimensional data 
compared with design basis data. Select Topology mismatch approved if the topology 
mismatch of components can be ignored. Select Data and Topology mismatches 
approved if the data and topology mismatches of components can be ignored. Select None 
if you do not want to approve a mismatch. 


Weight and CG 


Displays the center-of-gravity and the weight of the selected object. The software includes the 
insulation weight in the calculated weight. If you key-in the weight yourself, you must include the 
insulation weight in the weight value that you type. The center-of-gravity locations are displayed 
in global system coordinates along the X-, Y-, and Z-axes. 


Dry Weight 

Displays the dry weight of the object. 
Wet Weight 

Displays the wet weight of the object. 
Dry CG X 

Displays the X-axis location of the dry center-of- gravity. 
Dry CGY 

Displays the Y-axis location of the dry center-of- gravity. 
Dry CGZ 

Displays the Z-axis location of the dry center-of- gravity. 
Wet CG X 

Displays the X-axis location of the wet center-of- gravity. 
Wet CG Y 

Displays the Y-axis location of the wet center-of- gravity. 
Wet CG Z 
Displays the Z-axis location of the wet center-of- gravity. 


See Also 
Edit Properties (on page 157) 
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Select System Dialog Box 


Displays the systems applicable to the current command. For example, if you are routing 
conduit, the conduit and generic systems are displayed on this dialog box. 


Look in 


Specify where you want to look for the system. Select Workspace to look for the system in 
your defined workspace only. Select Database to look for the system in the entire Model 
database. 
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If you move a section of a cable tray network, the software modifies and disconnects the cable 
tray network as necessary to maintain the cable tray design intent. Also, the software lengthens 
or shortens the cable tray as needed to make a connection. 


See Also 
Connecting cable trays or cableways using Move (on page 284) 
Disconnecting cable trays using Move (on page 290) 


Connecting cable trays or cableways using Move 
* IMPORTANT To connect two cable trays or cableways using Move %: 


For inline connections, the two cable tray ends or cableway ends must be collinear to each 
other. 


For branch connections, the header and branch runs must be orthogonal to each other. 


There should be sufficient space at the connection to accommodate the connecting part. If 
the space is not sufficient, the software does not make a connection and displays a 
message suggesting that you manually to connect the cable trays. 


The software consumes the first available straight feature of the moved cable tray to 
accommodate the connection thickness, such as a mating part. 


In a partial move, if the connection results in an overlap the software connects the two ends 
with a To Do Record to maintain the connectivity. 


If there is no space to accommodate the mating part, the software does not connect the two 
ends and displays a message suggesting that you to connect the ends manually. 
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Inline Connection 


No. | Route Object Approval Status Permission Group Access 
Cable tray A Full control/ Write 
Cable tray B Full control/ Write 


Result: The software connects the cable trays A and B, but does not merge the cable trays into a single cable tray. 


Route Object Approval Status Permission Group Access 
Cable tray A Full control/ Write 
Cable tray B Full control/ Write 


3 Mating part associated with cable tray B 


Result: The software connects the two cable trays with a mating part. Reduction in cable tray B straight length = mating 
part length. 


Cableway End Feature 
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wom [mwenian—omnnen 


Result: The software does not connect the cable trays because there was not enough space to accommodate the 
transition part. The software displays a message suggesting that you to connect the trays manually. 


Cable Tray Nozzle fy 


Branch Connection 


al Route Object Approval Status Permission Group Access 


Vertical tee connection associated with the header 


Result: The software connects the header and branch runs using a system-generated vertical tee. 
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Gl 


~*~ 
Cable Tray Nozzle 


Route Object Approval Status Permission Group Access 


Connection overlap 


Result: The software does not connect the cable trays because there was not enough space to accommodate the transition part. 
The software displays a message suggesting that you connect the trays manually. 
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Connecting conduit runs using Move 
* IMPORTANT To connect two conduit runs using Move #: 


For inline connections, the two conduit ends must be collinear to each other. 
For branch connections, the header and branch runs must be orthogonal to each other. 


There should be sufficient space at the connection to accommodate the connecting part. If 
the space is not sufficient, the software does not make a connection and displays a 
message suggesting that you connect the conduit runs manually. 


The software consumes the first available straight feature of the moved conduit run to 
accommodate the connection thickness, such as a mating part. 


In a partial move, if the connection results in an overlap the software connects the two ends 
with a To Do Record to maintain the connectivity. 


If there is no space to accommodate mating part, the software does not connect the two 
ends and displays a message suggesting that you to connect the ends manually. 


Inline Connection 
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GS 


Result: The software connects the conduits A and B using a mating reducer. Reduction in conduit B length = 
connection thickness. 


Conduit End Feature 


Branch Connections 


No. | Route Object Approval Status Permission Group Access 


Horizontal tee connection associated with the header 


Result: The software connects the header and branch runs at the tee end feature. 


%, 


Corda Straight Feature 
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Equipment Connection 


No. | Route Object Approval Status Permission Group Access 


Coupling connection 


ConduitPort2 


Disconnecting cable trays using Move 


When you move a cable tray run, the software disconnects all the associated boundary 
connections. If you move a header run that is connected to an open-ended branch run, the 
branch run follows the header run. If the branch run is not open-ended, the software disconnects 
the branch from the header. 


If a selection is restricted by adjacent features, use Disconnect to disconnect that selection, 
and then use Move @ to move the selection without disturbing the rest of the network. For 
more information, see Disconnect Command (on page 265). 


See Also 
Cable tray to cable tray connections (on page 291) 
Header to branch connections (on page 293) 
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Cable tray to cable tray connections 


No. | Route Object Approval Status Permission Group Access 
Cable Tray A Full control/ Write 


Result: The software disconnects cable tray A. You can reconnect using Move ee, 


Route Object Approval Status Permission Group Access 


Cable tray A Full control/ Write 


Turn feature associated with cable tray A 
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No. | Route Object Approval Status Permission Group Access 
Cable tray A Full control/ Write 


Reducer associated with cable tray A 


Result: The software disconnects cable tray A. You can reconnect using Move , 


Route Object Approval Status Permission Group Access 


Cable tray B Full control/ Write 
Reducer associated with cable tray B 


Result: The software disconnects cable tray A. You can reconnect using Move te, 
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Header to branch connections 


r= oat evoaaain —emoom 
Ek 


Result: The software disconnects the branch run and header run, but does not delete the tee. You 
can reconnect the branch run using Move of, 


wen ewes 


Result: The software disconnects the branch run and header run, but does not delete the tee. You 
can reconnect the branch run using Move ee, 
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Disconnecting conduits using Move 


When you move a conduit, the software disconnects all the associated boundary connections. If 
you move a header run that is connected to a open-ended branch run, the branch run follows 


the header run. If the branch run is not open-ended, the software disconnects the branch from 
the header. 


If a selection is restricted by adjacent features, use the Disconnect command to disconnect that 
selection, and then use Move # to move the selection without disturbing the rest of the 
network. For more information, see Disconnect Command (on page 265). 


See Also 


Conduit run to conduit run connections (on page 294) 
Conduit header to branch connections (on page 295) 


Conduit run to conduit run connections 


No. | Route Object Approval Status Permission Group Access 
Conduit run A Full control/ Write 


Coupling associated with conduit run A 
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fe Route Object Approval Status Permission Group Access 
Conduit run A Full control/ Write 


Transition associated with conduit run B 


& 11DR 
A 


Conduit header to branch connections 


re Pasne—_ororsan [ins 


Result:: The software disconnects the branch run and header run, and does not delete the tee. You 
can reconnect the branch run using Move ee, 
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APPENDIX C 
Appendix: Deleting at Boundary 
Connections 


If you delete a cable tray connected to another cable tray, cableway, or an equipment the 
software deletes all associated boundary connections. Also, if you delete a header run, or 
branch run, the software deletes all associated connections between the header and branch run. 


The software deletes the mating parts if they are in as working state. If the mating part is in non- 
working state or in different satellite location, the software generates a To-Do record for that 
part. 


You cannot delete a route object in non-working status, such as Approved, In Review, and 
Rejected. But, deleting route objects in a permission group with read-only access has few 
exceptions. Also, in a Global Workshare configuration deleting route objects at a different 

satellite location has exceptions. These exceptions are illustrated in the following topics. 


See Also 
Cable tray to cable tray connections (on page 296) 
Header to branch connections (on page 301) 


Cable tray to cable tray connections 


No. | Route Object Approval Status Permission Group Access 
Cable Tray A Full control/ Write 


Result: If you delete cable tray A, the software also deletes all associated connections. 
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Before deletion After deletion 


cia eon I ie a 
Es 
Turn feature associated with cable tray A 


Before deletion After deletion 


No. | Route Object Approval Status Permission Group Access 
Cable tray A Full contro Write 


Reducer associated with cable tray A 
Result: If you delete cable tray A, the software also deletes associated objects, and connections. 
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Z 


Q 


Before deletion After deletion 


No. | Route Object Approval Status Permission Group Access 
Cable tray A Full contro Write 


Reducer associated with cable tray B 


Result: If you delete cable tray A, the software also deletes all associated connections. If the reducer is a mating 
part, the software generates a To Do Record. You must have Write access on the part to update the To Do Record. 


Before deletion After deletion 
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Conduit run to conduit run connections 


No. | Route Object Approval Status Permission Group Access 
Conduit run A Full control/ Write 


3 Coupling associated with conduit run A 


Result: If you delete conduit run A, the software also deletes associated objects and connections. 


Af 


Before deletion After deletion 


No. | Route Object Approval Status Permission Group Access 
Conduit run B Full control/ Write 


Coupling associated with conduit run A 


Result: If you delete conduit run B, the software also deletes all associated connections. If the coupling is a mating 
part, the software generates a To Do Record. You must have Write access on the part to update the To Do Record. 


Before deletion After deletion 
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ie Route Object Approval Status Permission Group Access 
Conduit run A Full control/ Write 


Reducer associated with conduit run B 


A 


Before deletion After deletion 


No. | Route Object Approval Status Permission Group Access 
Conduit run A Full control/ Write 


Reducer associated with conduit run B 


Result: If you delete conduit run A, the software also deletes all associated connections, but does not delete the 
reducer. The software generates a To Do Record for the reducer. 


oe 
AS 1 TDR (3) 


Before deletion After deletion 
See Also 


Conduit header to branch connections (on page 303) 
Header to branch connections (on page 301) 
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Header to branch connections 


Result: If you delete the branch run, the software also deletes all associated connections, but does 
not delete the tee. 


Before deletion After deletion 


re Peano [meer 
eee ws 


Result: If you delete the branch run, the software deletes all associated connections, but does not 
delete the tee. The software generates a To Do Record for the tee. 
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Before deletion After deletion 


Route Object Approval Status Permission Group Access 


Tee associated with header run 


Result: If you delete the header run, the software also deletes all associated connections. 


~ 


Before deletion After deletion 


No. | Route Object Approval Status Permission Group Access 
nC 
Branch run (cableway) Full control/ Write 


Split/Along-leg feature associated with the header run 


Result: If you delete the branch run, the software also deletes all associated connections except the 
along-leg feature. The software generates a To Do Record for the along-leg feature. 


Before deletion After deletion 
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No. | Route Object Approval Status Permission Group Access 
J2_|Heacernun ———|onswonkng 


Vertical tee associated with header run 
Result: If you delete the branch run, the software also deletes the associated connections, but does 
not delete the tee. The software generates a To Do Record for the tee. 


i. 
Q ; 


Before deletion After deletion 


Conduit header to branch connections 


re st [evmaaain emir 


Result: If you delete the branch run, the software also deletes all associated connections, but does 
not delete the tee. 


o 


Before deletion After deletion 


Electrical User's Guide 


303 


Appendix: Deleting at Boundary Connections 


No. | Route Object Approval Status Permission Group Access 
Lc 


Tee associated with header run 
Result: If you delete the branch run, the software also deletes all associated connections. The 
software does not delete the tee, and generates a To Do Record for the tee. 


—- 


Before deletion After deletion 


Route Object Approval Status Permission Group Access 


Tee associated with header run 


Result: If you delete the header run, the software also deletes all associated objects and 
connections. 


3 


Q 


Before deletion After deletion 
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Go 


Result: If you delete the header run, the software also deletes all associated objects and 
connections. 


Before deletion After deletion 
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Appendix: Cable Autorouting 


This section provides a detailed explanation of the process the software steps through to 
autoroute cable in the 3D model. 


1. When you click Autoroute © on the Edit Cable Path ribbon, the software builds one or 
more nodal networks that represent all the cableways in the workspace. Each end feature of 
the cableway, every branch on the cableway, and every cableway run change are nodes. 
Whenever there are more than two paths between any two nodes, the software inserts a 
node at an arbitrary point (usually a turn) to split one of the paths (see node M in the 
following illustration). A connection is composed of the set of features that make up the path 
between two nodes. The total length of cableway is recorded for the connection along with 
the allowed signal types as read from the feature’s parent cableway. Consider the following 
illustration in which two independent networks (Network 1 and Network 2) represent the 
cableway model: 


Network 1: 
G—H—I 

| 

J 
Network 2: 
r 

M—K-—L-E— D 

- A—B-C 


= NOTE The first time you run the Autoroute command in a session, the cableway 
network is created. For a large number of cableways/conduits, this can take several 
minutes. The next time you run the Autoroute command, however, the network is not 
regenerated unless you select Cableway, conduits, or cables have been modified since 
last auto route on the AutoRoute Options dialog box. 
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2. The software removes connections between nodes if a feature in a connection is full and 
Allow overfilling of cabletrays is not selected on the Autoroute Options dialog box. 


3. The software removes connections between nodes if you pick a feature in a connection as a 
"Do not pass" feature. 


Next, the software takes the following steps for each individual cable being routed by a 
single execution of the Autoroute command. Each cable in the select set is routed 
independently and in a user-defined order. 


4. The software removes connections between nodes if the allowed signal type for the 
cableway of that connection does not match the signal type of the cable being routed. 


= NOTE Ifthe previously routed cable has the same signal type as the current cable, then 
the software skips Step 4. If it has a different signal type, then the network is trimmed 
starting from the original network condition at the end of Step 2. This means that you can 
save processing time by routing multiple cables with the same signal type at the same time. 


5. The networks that have features that are members of connections which have not been 
removed/trimmed by the aforementioned rules within the maximum tail length range of both 
equipment items are selected for autorouting between equipment 1 and 2. 


Using the illustration in Step 1 as an example, only Network 2 has features within the range 
of both equipment items. In this example, none of the connections (and hence none of the 
features) between nodes were removed due to a cable signal type or "Do not pass" rule. 


6. The software finds potential entry/exit points automatically on the closest feature of each 
cableway within the maximum tail range based on the cable entry option selected and 
selects a path such that the maximum length of the cable remains in the cableway or 
conduit.. 


ENOTES 


= If Allow cables to enter from cableway straight feature is selected on the Autoroute 
Options dialog box and the maximum tail range is as indicated by the red boxes in the 
previous illustration, the blue dots represent the automatically selected possible 
entry/exit points on each cableway of Network 2. 


= You can select a required entry /exit point using Set Entry Point ® and Set Exit Point 


on the Edit Cable Path ribbon. These points apply to all cables that are selected for 
autorouting. 


7. The software computes the path with the minimum length on the trimmed network between 
each possible pair of entry/exit points. The path with the minimum length that allows the 
maximum cable length to remain in the cableway or conduit, and also includes the ordered 
set of "go through" features is chosen. 


ENOTES 


= If no path is possible between the entry/exit points that include the "go through" 
features, then the autoroute fails and an error message is placed in the log. 


= You must select the "go through" branch features in the order that the cable must pass 
through them, running from the originating equipment to the terminating equipment. 
Selecting the "go through" features in order dramatically improves the performance of 
the shortest distance calculation because the software does not have to test all possible 
permutations of paths that include the "go through". Dijkstra's algorithm 
(http://en. wikipedia. org/wiki/Dijkstra's_algorithm) is used to process the network to find 
the minimum length path between the entry/exit points. 
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= As the software computes the path such that the maximum cable length remains in the 
cableway or conduit, the chosen path might not be the shortest path. 


8. When you click Finish on the Edit Cable Path ribbon, the fill for every cableway feature in 
the automatically selected path of the cable is recalculated and updated in the database. 


9. If any cableway feature is full and the Allow Overfill option is not selected in the Autoroute 
Options dialog box, the connection containing the feature is removed from the networks 
defined in Step 1. 


ENOTES 


= If acableway feature is not full (this includes adjustment due to Fill Efficiency factor) before a 
cable is routed in that cableway, it is assumed that the cable can be routed regardless of 
how much space is actually left. In other words, a cable is allowed to overlap (but not fully 
exceed) the approximate boundary established by the fill efficiency. In the following 
illustration, the red line marks the boundary established by the fill efficiency. The last cable 
was successfully routed. Another cable will not be routed in the cableway. The cableway will 
report a fill greater than 100%. 


OCOD 


= The autoroute network with its fill values is stored in memory on your local machine. If you 
select Update fill from database on the AutoRoute Options dialog box, updates to the fill 
of the cableways that have been made by other users are automatically retrieved from the 
database prior to the onset of the autoroute. This focused update is much faster than 
running the common Refresh command on your workspace. If you are not using fill or are 
sure that no one else is routing cables in your cableways, then selecting the Update fill 
from database option will improve performance. 


See Also 
AutoRoute Options Dialog Box (on page 231) 
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Appendix: Sharing Cable Data with 
SmartPlant Electrical 


This appendix provides the general workflow for sharing cable data between SmartPlant 
Electrical and Smart 3D. If you have access to /ntergraph Smart Support 

https.//smartsupport. intergraph.com, then we highly recommend that you get the latest 
integration capability statement. Click View Documentation, and then under Useful Links click 
Intergraph Work Process Guides. Scroll down and under the Integration Capability 
Statements, select "Sharing Cable Data Between Electrical and 3D Design". 


In This Appendix 
Overall WOrkflOW.........0c:cccceeceeeeeceeeee eee eeeaeeeeeeeseneeeseaeeeeaeeseeeteenees 310 
Retrieving Cable Datta..........c.cccccceecseeceeeceeeeeeeeeeeeeeeeeseeeeeaeeeeeeeeeaees 313 


Publishing: SD) Datel soca. ccnas oes cececeeteeaccess dpeceens sees ei lae dade deeadliawesess 3s 318 


Electrical User's Guide 309 


Appendix: Sharing Cable Data with SmartPlant Electrical 


Overall Workflow 


Smart 3D publish and retrieve the following types of data and documents. 


Retrieve | Publish 


Dimensional 
Data Sheets 


Retrieve Instrument Dimensional 
Data from Data Sheets (DDPs) 


+ Correlate to existing + Update with changed 
instruments dimensions for instruments 
+ Create instruments with 
physical size per instrument 
dimensional data. 


Drawings 


Reports 


Smart 3D 


Isometric Drawings 


Cable 
Schedule Reports 


Retrieve Cables with Connectivity from 
Cable Schedule 


*Correlate to existing cables + Update with changed cable 
+ Create new cables and connectivity and part data 
establish connections to 
existing equipment 


3D Model & Data 


Published 3D Contents 


The data is published with the 3D model and 
contains the following first class objects, including 
Smart 3D properties that are mapped: 

* Piping objects 

Equipment objects 

Plant structural objects 


- LEGEND - 


Retrieve Equipment, Nozzles, Pipe and 


Components with Connectivity from P&ID 8 seseeeees » New or Enhanced + Marine structural and planning objects 
i i + HVAC objects 

* Create nozzles. + Correlate to existing items aS 

equipment, pipe + Update with hanged properties: Existing * Electrical objects 5 : 
* locate nogzies pipe and for items po Vi bl + Relationships between the graphic objects and the 

components per * Delete retrieved items — wa System, Assembly, and Space objects. 

connectivity data i j 

y Viewable with Electrical cable lengths, routing status and routing 
Hotspots path are retrieved by SmartPlant Electrical 
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SmartPlant Electrical publishes and retrieves the following types of data and documents. 


Retrieve 


Instrumentation 
Requiring Power Supply 


Retrieve Instrumentation Requiring Power Supply 


* Correlate to existing instruments properties 
* Create tasks for new instruments 
* Update tasks with changed 


Electrical Tag 


Signal Lists 


Retrieve Electrical Tag Signal List 


* Correlate to electrical equipment 
* Update tasks with changed properties 


Publish 


Cable 
Schedule Reports 


* Cable data 
* Types of cables 
* To/From relations 


Electrical Signal 
V/O Lists 


Instruments & Cabinets 
> Requiring Electrical Power 


Retrieve Model 


* Correlate to existing cables and electrical equipment 
* Update tasks for changes to cable length & routing status 
* Update tasks with routing path information 


P&aiDs 


Retrieve P&ID 

* Correlate to existing items 

* Create tasks for new loads 

* Update tasks for changes to 
power consumption data 


Enhanced 
SmartLoop Reports 


(VDFs) 


Retrieve Enhanced SmartLoop Reports 
* View files only with revision data 
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* Create variable frequency drives 


SmartPlant Electrical 


Cable Block and PDB Layout 
Diagrams 


hi Wiring Diagrams ) 
Single Line 
Diagrams & Schematics 
lu - 


Single Line 
Diagrams & Schematics 
- LEGEND - 


Any Excel Report 


> New or Enhanced 
— Existing 


7 Data for item type 
HD viewable selected in report 
Viewable with 
Hotspots 
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Retrieving Cable Data 


In an integrated environment, the Electrical task and SmartPlant Electrical can share a cable 
schedule, along with several cable properties. 


You can retrieve a cable schedule using the SmartPlant > Retrieve command. Then, you can 
view the schedule and create or update cable objects while in the Electrical task within Smart 
3D. 


If you want to create cables in a specific electrical system, then you should select the system in 
the Workspace Explorer before viewing the cable schedule. If you do not select an electrical 
system, then the software creates the cables in an electrical system with the same name as the 
cable schedule document. If no such system exists, then the software creates one. 


Your project may contain pumps with integrated motors or separate motors. Both situations are 
handled in the software. When retrieving cable data, Smart 3D searches the cable schedule and 
displays the cable connection in the To/From field for the cable connection. If the pump does 
not appear in the cable schedule, then the pump is referenced. You can visually see what is 
being created with the cable in the To/From field. Upon finding one or the other, a cable is 
created and connected to the motor or the pump. 


View Cable Schedule 


Displays retrieved cable schedules. You must retrieve cable schedules to view or create cables 
while in the Electrical task within Smart 3D. You can then update the cables. Use the 
SmartPlant > Retrieve command to retrieve electrical documents. This command is only 
available if you registered the active model with SmartPlant Foundation in the Project 
Management task. For more information on how to retrieve documents, see Retrieve 
Documents. 


See Also 
Cable Schedule Documents Dialog Box (on page 272) 


The SmartPlant > View Cable Schedule command displays retrieved cable schedule 
documents into the model. The View Cable Schedule command is available only in Electrical 
task. 


The retrieved cable schedule documents contain cable design basis data. You can select the 
retrieved cables, and create them in the 3D model using the cable schedule commands. All the 
processed cables will be created under a specified electrical system in the Workspace Explorer. 


Before viewing the cable schedule, select an appropriate electrical system in the Workspace 
Explorer to create cables under that system. Smart 3D creates the cables with the same name 
as in the cable schedule document. If you do not select an electrical system, then Smart 3D 
creates a new system with the same name as the cable schedule document, and then creates 
cables under the new system. 


Smart 3D searches the terminal equipment defined in the cable schedule, and automatically 
selects the equipment to which the new cable is connected. If the equipment is not in the model, 
then the cable is not created in the model. 


You can then select the cables from the Workspace Explorer, and modify as necessary. 


Electrical User's Guide 313 


Appendix: Sharing Cable Data with SmartPlant Electrical 


= NOTE Any modifications made to the cables are reflected in the cable schedule only when 
you refresh the corresponding cables list. 


Define Workspace 


eeeeeeeeeoeooeooeoon@-| J irate Petrie Cerin) | a ~~ wm we wm mee ewww we eww we wee ewe ny 


Data mismatch/ 


Correlated and up-to-date 
| Deleted/Ignored cables 


cables 


Publish Documents 


See Also 
Cable Schedule Documents Dialog Box (on page 272) 
Cable Schedule Dialog Box (on page 273) 


Import cables (on page 271) 


Cable Schedule Documents Dialog Box 


Displays a list of retrieved cable schedules and their associated properties. Select a schedule, 
and then click Open to view the cables. 


Name 

Displays the name of the document. 
Document Type 

Displays the type of document. 
Document Title 

Displays the title of the document. 


See Also 
Cable Schedule Dialog Box (on page 273) 
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Cable Schedule Dialog Box 


Displays a list of cables in a grid format. 
@ View Cable Schedule Documents 


Returns you to the Cable Schedule Documents dialog box. You can also press 
BACKSPACE. 


6) Refresh 


Updates the cable schedule. After modifying the cables in Smart 3D, click Refresh to reflect 


the changes in the cable schedule. 
Cable Name 
Displays the name of the cable as defined in the design basis data. 


Correlation Status 


Displays the correlations status of the cable design basis data with corresponding 3D model 


data. The colors identify the correlation status of each cable in the model and the design 
basis object that corresponds to it. 


CableSchedule - CBL-SCH-001 

5) 
Cable Name Correlation Status Part Number Part Description From Dey 
CABLE-40 UnCorrelated 7/C- 8 AWG - [Control] Currently Not Available = G-31 


CABLE-13404 Correlated, Data Mismatch = 2/C - 1.5 mm*2 - (Power / mm*2) Currently Not Available G-8 
CABLE-13\0B Correlated and Up-To-Date 2/C - 1.5 mm*2- (Power / mm*2) Currently Not Available G-8 


The cable in the design basis has a 
Correlated and up-to- | match in the 3D model without any 
date discrepancies in the cable data, and the 
data is up-to-date. 


The cable in the design basis has a 
match in the 3D model. However, there 
are discrepancies in the cable data. 


Uncorrelated The cable in the design basis does not 
exist in the 3D model, or is unknown. 
om tans The cable metadata in the design basis 
is ignored. 


Part Number 


Correlated, Data 
Mismatch 


Displays the part number for the cable as defined in the design basis data. 
Part Description 
Displays the short description of the cable part as defined in the design basis data. 


From Device 
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Displays the cable originating equipment code as defined in the design basis data. 
To Device 

Displays the cable terminating equipment code as defined in the design basis data. 
Signal Type 

Displays the type of signal the cable will carry as defined in the design basis data. 
Validation Status 


Displays the validation status of the selected cable. The following are the available 
validation statuses: 


Not Validated - Specifies that the cable is not validated. This is the default status. 


Invalid - Specifies that the cable is missing a Part Number, From Device, or To Device 
data in 3D model. The missing value is highlighted in bold. 


Valid - Specifies that the design basis cable has Part Number, From Device, and To 
Device data in 3D model. 


Validate 


Verifies if the selected cable has Part Number, From Device, and To Device data available 
in the 3D model. 


Process 


Imports or updates the selected cables. When you process the cables, the software creates 
the cables in 3D model and correlates with corresponding cable design basis data. 


View Log 


Displays a CreateEFCables.log file. The file contains information about successfully 
processed cables, and the cables that could not be processed due to data inconsistencies. 


Include up-to-date cables 

Appends Correlated and up-to-date cables to the current cable schedule. 
Select All 

Selects all the cables in the list. 
Select Valid Cables 


Selects all uncorrelated valid cables in the list. 


See Also 
Import cables (on page 271) 
Cable Schedule Documents Dialog Box (on page 272) 
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Import cables 
* IMPORTANT 


= You must retrieve at least one cable schedule to view the cable schedule. Use the 
SmartPlant > Retrieve command. This command is available only if you have registered the 
active model with SmartPlant Foundation in the Project Management. For more information 
on how to retrieve documents, see inthe Common User's Guide. 


= Before viewing the cable schedule, select an appropriate electrical system in the 
Workspace Explorer to create cables. Smart 3D creates the cables with the same name as 
in the cable schedule document. If you do not select an electrical system, then Smart 3D 
creates a new system with the same name as the cable schedule document, and then 
creates cables under the new system. 


= Set the Active Permission Group to Electrical and assign the objects that you place in the 
model to the Active Permission Group. 


1. Click SmartPlant > View Cable Schedule. 
On the Cable Schedule Documents dialog box, select a cable schedule, and click Open. 


On the Cable Schedule dialog box, set the Include up-to-date cables option as 
necessary. 


© TIP Include up-to-date cables option allows you to hide the cables that are already 
processed and up-to-date. 


4. Select cables in the grid. 
® TIP You can click Select All, or use the CTRL or SHIFT keys to select multiple cables. 


5. Click Validate to verify if the Part Number, From Device and To Device exist in 3D model 
data. 


The selected cable is validated, and its validation status is updated. Any missing data is 
highlighted in bold text. 


6. Select the validated cable, and then click Process. 


= NOTE For acable to successfully process, its design basis data displayed on the list 
must match with corresponding 3D model data. 


*TIPS 


= When you select a cable on the Cable Schedule dialog box, the corresponding cable is 
automatically selected in the Workspace Explorer. 


=» You can Autoroute ©, or Delete % a processed cable without exiting the Cable 
Schedule dialog box. 


«Click View Cable Schedule Documents “ to return to the cable schedule documents list. 


See Also 
Cable Schedule Documents Dialog Box (on page 272) 
Cable Schedule Dialog Box (on page 273) 
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Publishing 3D Data 


You can publish 3D model data in the Drawings and Reports task or using the Tools > Drawing 
Console command. The model can then be viewed through SmartPlant Foundation or 
SmartPlant Review. For more information, refer to the Drawings and Reports Help. 


3D Model Data 


luk] You can create a 3D Model Data component and base it on a specific filter. The filter defines 
the contents of the component documents when they are created. You can use the 3D Model 
Data component to output SmartPlant Review files or CAD (SAT) files. 


Output as Neutral CAD (SAT) Graphics File 


You can setup the 3D Model Data component to output your model objects to a neutral CAD 
(.sat) file format. Right-click the 3D Model Data component, and select Setup to set the filter and 
output file path. 


Output as SmartPlant Review File 


You can setup the 3D Model Data component to output your model objects as SmartPlant 
Review files depending on how you set up the 3D Model Data component. The software creates 
.vue and .xml files by default. If you select the Generate streaming vue output (.zvf file) option 
on the Setup dialog box, the software creates all three SmartPlant Review files: .zvf, .vue, and 
.xmi. 


You can set the output on the 3D Model Data component to save the SmartPlant Review (SPR) 
file to disk only, database only or both. 


= Select Disk only (do not save to database) to save the generated graphics and data files 
to the specified path. You can then update and publish the 3D Model Data files to 
SmartPlant Foundation in an integrated environment. This option helps prevent data 
congestion by allowing you to save and publish your files locally. 


«Clear Disk only (do not save to database) and do not specify output paths to save the 
data only to the database. 


= Clear Disk only (do not save to database and specify the output paths to save the data to 
the database, and as files to the specified paths. 


The basic workflow for creating a 3D Model Data component is as follows: 
«Create a 3D Model Data component, and set it up with a filter and output file information. 
=" Create the 3D Model Data document (one document per 3D Model Data component). 


= NOTE SmartPlant Review shows the objects from the .vue file using global coordinates. 
If you plan to save the 3D Model Data component documents to a .vue file using the Save 
as SmartPlant Review File command, right-click the component and select Properties to 
check the Style tab Coordinate System property setting. You want to make sure the Plant 
Monument Coordinate Offset is passed correctly to SPR when creating the .vue file. The 
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offset value allows you to see the original coordinates relative to the new SPR coordinate 
system. 


= Revise the documents if publishing to SmartPlant Foundation. 


= Set properties Surface Styles and Aspects properties as needed on the 3D Model Data 
documents. 


= Update the documents using Update Now or Batch > Update on the 3D Model Data 
component shortcut menu. 


= If SmartPlant Foundation requires a password, you are prompted to type it when updating 
3D Model Data documents. 


= Save the documents to a predefined location for viewing in SmartPlant Review or publish the 
documents to the registered SmartPlant Foundation plant. 


Recommendations for Exporting to SmartPlant Review 


= The number of objects generated by a 3D Model Data component and exported successfully 
to a SmartPlant Review file depends largely on the type of objects and your hardware 
resources. We recommend that you limit each 3D Model Data component filter. 


= Monitor the error logs regularly for resource issues, even if the specified filter worked initially. 
You can add more objects to the model meeting the filter criteria. 


=» SmartPlant Review (SPR) version 6.1.0.15 (or higher) allows you to open multiple .vue files 
simultaneously. Refer to your SmartPlant Review documentation for more information. When 
you open .vue and .xml files in SPR for the first time, SPR builds a database containing the 
tag information for the files. This process can take a significant amount of time. 


= SmartPlant Review (SPR) version 6.2.0.29 (or higher) supports turning SmartPlant aspects 
on and off. All aspects are turned on by default in SPR. The SPRSchema. txt file can be 
customized to add any customized aspects. 


= NOTE The 3D View Control used for viewing the published graphics in SmartPlant Markup 
Plus does not currently support turning aspects on and off. 
Project Supervisor Setup 


Your project supervisor should set up appropriate filters that define the objects to include in the 
component documents when they are created. 


You must install the SmartPlant Schema Component and the SmartPlant Client to use this 
component. 


3D Model Data Component Common Tasks 


The following tasks are used to set up a 3D Model Data component and configure it for viewing 
in SmartPlant Review or publishing. 


Define Your Workspace 


The defined workspace does not need to include objects being manipulated for SmartPlant 
Review. 
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Setup a 3D Model Data Component 

You can create and set up a 3D Model Data component to create SmartPlant Review output 
files or neutral CAD (SAT) graphics files. 

Create the 3D Model Data Document 

To create the 3D Model Data document, right-click the component and select the Create 
Drawing command. When this command is complete, the document is listed in the Detail View. 
Set Surface Style Rules and Aspects for 3D Model Data Documents 

Before you update your 3D Model Data documents, set the surface style rules and aspects to 
use for the model objects. You can specify the properties for the 3D Model Data component 
and documents by right-clicking and selecting Properties. 

Update 3D Model Data Documents 

Update your 3D Model Data documents using Update Now or Batch > Update on the 
component or document shortcut menu. 

Save Data as a SmartPlant Review File 

You can output your 3D Model Data to a SmartPlant Review (.vue) file whether you are working 
in a stand-alone or integrated environment. 

Set Revision Information 

The document revision process is separate from the publishing process, making it possible to 
revise a document locally and save it to the database without re-publishing the document. 


Publish Data 


If your model has been registered using the SmartPlant Registration Wizard, you can publish 
your 3D Model data for retrieval in other tools. 


Setup (3D Model Data Component) 


Sets options for a 3D Model Data component. This command is available on the shortcut menu 
ona 3D Model Data component. 


Setup Dialog Box (3D Model Data Component) (on page 321) 


With this command, you specify a filter that identifies the objects you want collected by the 3D 
Model Data component. You have several combination options for output of the objects: 


=» SmartPlant Review graphics file (VUE) 
= CAD output file (SAT) 
The CAD export function supports the following: 


«Color information and transparency values - The software can retrieve color information 
and transparency values from the styles and apply them to the SAT file. If no style is 
selected, the default 3D object style is applied. If there is no style associated with an 
object, green is applied by default. 
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You do not need to define the workspace or verify that the workspace contains all of the 
objects required by the 3D Model by Query filter subset. 


ENOTES 


» You can publish .zvffiles and launch SmartPlant Review to view the .zvf files. You can also 
use File > View and Markup to use SmartPlant Markup Plus to navigate the model. You do 
not have to use the Save as SmartPlant Review command to use the SmartPlant Review 
features. 


= After you create a component, you must update the documents to extract the data from the 
database to create the .vue, .zvf, and .xm/ files. 


Setup Dialog Box (3D Model Data Component) 


Sets options for the 3D Model Data component. You access this dialog box when you right-click 
a 3D Model Data component and select Setup on the shortcut menu. 


Filter 


Identifies the filter to use to define the objects to include in the component definition. The 
filter needs to be specific to the objects that you want to publish or to save to a SmartPlant 
Review file. 


© TIP. You do not need to define the workspace to contain all of the objects required by the 
3D Model Data filter subset. 
Options 


Specifies how the 3D Model Data is saved. The setup for your 3D Model Data component is 
different depending on whether or not you are registered to work in an integrated environment. 


Generate SmartPlant Review output (.vue file) 
Indicates that you want the 3D Model Data saved as a SmartPlant Review .vue file. 
Generate streaming vue output (.zvf file) 


Indicates that you want the 3D Model Data saved as a .zvf file in addition to a .vue file. 
Check this option if you intend to attach this data as a reference to another plant. The .zvf 
format allows you to attach this plant data as a reference to another plant using Reference 
3D functionality. 


Generate CAD output (.sat file) 

Indicates that you want the 3D Model Data saved as an SAT graphics file. 
Disk only (do not save to database) 

Specifies how the graphics and/or data files are saved: 


«Select Disk only (do not save to database) to save the files only to the specified path. 
You can then update and publish the .vue or .zvf file to SmartPlant Foundation from the 
designated locations. 


= Clear the Disk only (do not save to database) and do not specify output paths for the 
data to only be saved to the database. 


= Clear the Disk only (do not save to database and specify the output paths to save the 
data to the database and as files to the specified paths. 
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You can change this option at any time during your work so that you can determine the best 
save and publish options for your specific environment. 


Path to save graphics file 


Specifies the file to which the graphics for the 3D Model Data will be saved. Click the ellipsis 
button to browse for the correct file. 


Path to save data file 


Specifies the file to which the data will be saved. Click the ellipsis button to browse for the 
correct file. This box is automatically populated, and the ellipsis button does not display 
when you specify a .vue file. For example, if you specify C:\temp\tpjtest.vue in the Path to 
save graphics file box, then the Path to save data file box automatically displays 
C:\temp\tpjtest.xml. 


= NOTES 


«You can publish .zvffiles and launch SmartPlant Review to view the .zvf files from within 
SmartPlant Foundation. You do not have to use the Save as SmartPlant Review command 
to use the SmartPlant Review features. For more information on publishing, see Publish. 


= For more information about the SmartPlant Registration Wizard, see Working in an 
Integrated Environment in the Intergraph Smart™ 3D Installation Guide, available from Help 
> Printable Guides. 


See Also 

Setup (3D Model Data Component) (on page 320) 

Setup a 3D Model Data component (on page 322) 

3D Model Data Component Common Tasks (on page 319) 


Setup a 3D Model Data component 


The 3D Model Data component is used with the Save as SmartPlant Review and Publish 
commands. It is also used to output model graphics to neutral CAD (.saz) files. Before creating a 
3D Model Data component, you should create filters that specify the objects required for your 
output. 


1. Right-click a folder in the Console. 
® TIP. To add a folder, right-click the root or another folder. 
2. On the shortcut menu, select New. 
The Add Component dialog box displays. 
Select the 3D Model Data component, and click OK. 
Right-click the new 3D Model Data component and then select Setup. 


Specify a filter to identify the model data to include when the data is saved or published. 
Select More to display the Select Filter dialog box. Click Properties to display the 
current filter properties. 


6. If you need to output the 3D Model Data to SmartPlant Review, select Generate 
SmartPlant Review output (.vue file). If you need to output the data as a neutral CAD 
format graphics file (.sat file), select the Generate CAD output (.sat file) option. 


7. Select or clear the Disk only (do not save to database) option to specify how to save the 
3D Model Data. If you are registered in an integrated environment, checking this option 
allows you to update and publish the output files to SmartPlant Foundation. 
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= NOTE When saving as SmartPlant Review files, the behavior of the 3D Model Data 
setup is different depending on whether you are registered to work in an integrated 
environment or not. For more information on how this option affects the saved data, see 
Setup Dialog Box (3D Model Data Component) (on page 321). For more information on 
registering your model using the SmartPlant Registration Wizard, see the section titled 
Working in an Integrated Environment in the Intergraph Smart™ 3D Installation Guide, 
available from the Help > Printable Guides command. 


8. Specify file paths for the data file and the graphics file as needed. 
9. Click OK to save the component settings and create the output files as specified. 
ENOTES 


After you create a component, you must update the documents to extract the data from the 
database and create the .vue, .zvf, and .xmifiles. For more information on tasks associated 
with the 3D Model Data component, see 3D Model Data Component Common Tasks (on 
page 319). 


If you are setting up the 3D Model Data component with the intention of saving it as a 
SmartPlant Review (SPR) file, right-click the component and select Properties and go to the 
Style tab to make sure the Coordinate System property is set appropriately so that the 
Plant Monument Coordinate Offset is passed correctly to SPR when creating the VUE file. 
This is because SPR shows the objects from the VUE file using global coordinates. The 
offset value allows you to see the original coordinates relative to the new SPR coordinate 
system. For more information on 3D Model Data components, see 3D Model! Data (on page 
318). For information on saving to SPR, see Save as SmartPlant Review File. 


If you are setting up the 3D Model Data component for output to the CAD format graphics 
file, you can export color and transparency style rules along with the objects to the SAT file 
when it is created. To set the style for export, right-click the 3D Model Data component and 
select Properties. Go to the Surface Styles and Aspects tab, select the style and click 
Add. This property tab includes the style rules that are created in the Common task. You 
can also create new styles by clicking New. After the style is set, right-click the 3D Model 
Data component and select Update Now to create the SAT file with the specified style. 


Because the AutoCAD software can open only SAT files of version 5, the ACIS version in 
the SAT file is written as 5 by default. If you want to output the current ACIS version, contact 
Intergraph Support (http://www. intergraph.com/support) or your local office. 


For the SAT output, all the bodies are merged and then saved to the SAT file. If you are 
using viewers, such as MicroStation, that cannot open merged bodies, contact Intergraph 
Support (http://www. intergraph.com/support) or your local office. 


See Also 
Setup (3D Model Data Component) (on page 320) 
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abstract part 


A part that is only defined by a partial specification and that cannot be materially provided by the 
organization that defines the specification. 


Active Template Library (ATL) 


Set of class templates and wizards supplied with Microsoft C++ Version 5.0 and later. You can 
use an ATL when you create ActiveX controls and any other type of object that uses the 
Component Object Model (COM) model. Using an ATL is generally preferred over Microsoft 
Foundation Classes (MFC), because the implementations are smaller, easier to use, and more 
closely tied to the COM model. 


airway 


A user-defined path for routing cables outside of a cableway. Examples include jumping 
between trays, drop-offs to equipment, and so forth. 


ampacity 


The current-carrying capacity, expressed in amperes, of a wire or cable under stated thermal 
conditions. 


angle 
The circular measurement taken from the intersection of two pipes at a turn or branch. 
approval state 


Recorded state of acceptance of information contained in objects within the database. The 
approval states indicate a level of confidence in the information stored in the database and 
govern your ability to alter specific data about a product. 


arrangement (accommodation) 


Those components of a system arranged in three-dimensional space with accurate dimensional 
representation for installation. Various types include electrical, HVAC, machinery, outfitting, and 


piping. 
arrangement (electrical) 


Electrical system arranged in three-dimensional space with accurate dimensional representation 
for installation. This arrangement is generally shown as a wireway or trunk that contains cable 
from multiple systems. 


attribute 


A single type of non-graphics information that is stored about an object such as diameter or end 
preparation. 
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axis 


An imaginary line used to define the orientation of a system or object normally defined in terms 
of an x-, y-, and z-axis. Some 3-D graphic objects have an associated axis used to define the 
center or axis for rotations. 


basic design 
Engineering definition of the model and its systems. 
bill of material (BOM) 


Hierarchical decomposition of a product into constituent assemblies and parts. Specific types of 
BOMs exist (for example, an EBOM is a bill of material from the point of view of an engineering 
department; an MBOM is a bill of material from the point of view of manufacturing). 


bulkload 


The process by which reference data in Microsoft Excel workbooks is loaded into the Catalog 
database. 


bus 


A conductor, or group of conductors, that serve(s) as common connector for two or more 
circuits. 


busbar 
A conducting bar that carries heavy current to supply several electric circuits. 
cabinet 


An enclosure designed either for surface or flush mounting and provided with a frame, mat, or 
trim in which a swinging door or doors may be hung. See also enclosure. 


cable 


A conductor with insulation, or a stranded conductor with or without insulation and other 
coverings (single-conductor cable) or a combination of conductors insulated from one another 
(multiple-conductor cable). See also optical cable. 


cable core binder 


A wrapping of tapes or cords around the several conductors of a multiple-conductor cable used 
to hold them together. 


= NOTE Cable core binder is usually supplemented by an outer covering of braid, jacket, or 
sheath. 


cable filler 


The material used in multiple-conductor cables to occupy the interstices formed by the assembly 
of the insulated conductors, thus forming a cable core of the necessary shape (usually circular). 


cable hanger 


Description of all physical cableway supports. 
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cable jacket 
A protective covering over the insulation, core, or sheath of a cable. 
cable schedule 


A list of cables for a given unit or project. A cable schedule includes cable names, cable parts, 
termination information, and electrical service levels. 


cable shielding 


A nonmagnetic, metallic material applied over the insulation of the conductor or conductors to 
confine the electric field of the cable to the insulation of the conductor or conductors. 


cable terminal 
A device which provides insulated egress for the conductors. 
cableway 


Term to describe the volumetric path in a model design through which one or more cables pass 
from one location in the model to another. Cableway is synonymous with, and is used instead of, 
raceway or wireway. 


cableway load 
Weight per unit length supported by a cableway segment. 
catalog 


Repository of information about components and materials used in construction. When you use 
catalog parts in the model, the software places an occurrence of the catalog part in the project. 
This occurrence is a copy of the actual catalog part. 


Catalog database 


The database that contains the reference data. Each model database can reference a different 
Catalog database. 


chain 

A set of continuous and tangent segments. 

change history 

Process of recording information such as who, when, and why for any given modification. 
change management 


Software features or manual procedures for managing the consequence of change. For 
example, software can support a change management feature to report drawings that need 
updating as a result of a change in a 3-D model. 


change propagation 


Ability of the software to intelligently modify dependent design information to reflect change in a 
higher order object. 
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channel (electrical) 


1) A single path for transmitting electric signals, usually in distinction from other parallel paths. 2) 
A band of frequencies. 


circuit 
A conductor or system of conductors through which an electric current is intended to flow. 
circuit breaker 


A device used to open and close a circuit by non-automatic means, and to open the circuit 
automatically on a predetermined overload of current, without injury to itself when properly 
applied within its rating. 


circular bar 

A structural shape referring to a cylindrical solid. 

class 

Grouping of individual objects that share some very significant, common characteristics. 
classification folder 


A folder in the Catalog hierarchy that contains part classes. Classification folders are one level 
above part classes. The ClassNodeType and R-ClassNodeDescribes sheets in the Microsoft 
Excel workbooks define the classification folders. 


codelist 


A set of acceptable values for a particular property that can be referred to by an index number or 
selected in a combo box. For example, the codelist for the material specification allows you to 
select from a set of standard entries, such as ASTM A183-F316 Stainless Steel. 


commodity code 

A user-defined code that provides an index to parts in a catalog. 

commodity item 

A standard component found in a manufacturer catalog (an off-the-shelf component). 
component 

Physical part that a feature generates. 

concurrent access 


Ability of the software to allow multiple users to simultaneously access and modify the design of 
a model. 


conductor 


1) A substance or body that allows a current of electricity to pass continuously along it. 2) A wire 
or combination or wires not insulated from one another, suitable for carrying an electric current. 
It may be bare or insulated. 
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conduit (flexible) 


Conduit built up of spiral metal strips that interlock. It is not moisture proof and hence cannot be 
used where the action of any considerable amount of moisture is objectionable. 


conduit (rigid) 


Conduit that is fireproof, moisture proof, reliable, and mechanically strong. This type of conduit is 
generally employed when wires are installed in cableways. 


conduit body 


A separate portion of a conduit or tubing system that provides access through a removable 
cover(s) to the interior of the system at a junction of two or more sections of the system or ata 
terminal point of the system. 


conduit fitting 
An accessory that serves to complete a conduit system, such as bushings and access fittings. 
conduit seal 


A sealed fitting designed to contain an explosion in the enclosure to which it is attached and to 
minimize passage of flammable gases or vapors from one location to another. 


consolidated tasks 


A collection of tasks run in batch. For example, the software allows you to extract a set of 
drawings immediately or to schedule the batch extraction for a future time. 


constraints 


A logical restriction that controls how part symbols ports relate to each other and to reference 
ports. There are four constraints: parallel, perpendicular, coincident, and distance. 


contract 


A Work Breakdown Structure object representing a scope of work, usually performed by an 
external supplier. The contract is related to a project and appears in the Work Breakdown 
Structure hierarchy. 


coordinate 
The location of a point along the X-, Y-, or Z-axis. 
coordinate system 


A geometric relation used to denote the location of points in the model. The most common 
coordinate system is the rectangular coordinate system, whereby points are located by 
traversing the X-, Y-, and Z-axes of the model. Normally, coordinate systems have their origin 
defined as 0,0,0. 


cutting plane 
A plane that cuts through an object. 
damage records 


Data relating to the damage and repair of structure or components that occurred during or after 
construction of a plant. 
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data interchange 


Capability to output the design, or portions of the design, in a standard format for use or 
movement to another computer software system. 


database 


Repository for the product model data. The database contains information to describe individual 
objects in the data model and the relationships between objects as appropriate. 


database backup 


Process of recording a backup copy of the complete database or the incremental changes after 
the date that the last complete copy was created. 


database break and recovery 
Utilities used to restore a database after files are corrupted. 
database copy 


Functionality to copy large collections of model objects from one design project to another 
design project. 


database management 
Functionality related to managing a product model database. 
database monitor record 


Transactions that occur in order to provide database (DB) recovery after a stop in response with 
a minimum of lost data. 


degree 


The highest polynomial factor in the curve or surface mathematical definition. A line is a degree 
1 curve, while a cubic B-spline is a degree 3 curve. 


de-rating factor 


A factor that reduces the current-carrying capacity (ampacity) of a cable due to its method of 
installation. This factor is affected by the size and type of tray or conduit, whether or not the 
cables are installed in air or laid in the ground, ambient temperature, proximity of cables with 
one another, and so forth. This de-rating factor does not apply to cable tray; it is a factor applied 
to each cable depending on the method of installation. 


design alternative 


Difference in a design represented by a separate version. A design alternative can be a new 
design prepared as a proposed change, or one of several elective options that the builder or 
customer selects. Each design alternative has an identification assigned so you can uniquely 
refer to the design alternatives. 


design approval log 
Record of review and approval of parts of the design. 
design data auto input 


Automation in loading existing design data into a new design database. 
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design documents 


Drawings, sketches, material lists, procedures, and so forth that are generated during the design 
phase. 


design object 


Any object with properties that you can select. A design object can be related to one or more 
contracts of different types, but related only to one contract of a given type. 


design progress check 


Analysis of the content of the design to some metric unit that gives an idea of the degree of 
completion. 


design review 

Functionality to support rapid viewing of the design and markup of features with comments. 
design service 

Any general system services related to the design function. 

design standard 


Feature or object used in plant design that has been determined to the normal or approved way 
of accomplishing a design requirement. In the context of computer software, the term refers to 
computer functionality to support standards, not the standard itself. 


detail schedule 
Lowest level of schedule used to manage and track work progress. 
diagram (2-D) 


Diagram that shows the topology, functional components, wiring connections, and special 
requirements of an electrical or electronics system. Generally represents the engineering design 
of the system. 


distributed systems 


Systems consisting of sequential parts with a distributive characteristic (for example, pipes 
distribute fluids, HVAC distributes air, cabling distributes power, and structure distributes loads). 


distribution systems 
Term synonymous and used interchangeably with the term distributed systems. 
division 


Intersection in a cableway at which the cross section divides into two or more individual 
cableways. 


documentation 


Drawings and other records that you must produce to document, obtain approval, or build the 
design. 
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drawing tool 


Tool that helps in the process of creating, modifying, or manipulating objects. Examples are 
PinPoint and SmartSketch. 


duct bank 


A concrete-encased underground container used for laying conduits for electric and telephone 
lines, as well as other utilities. In general, two or more conduits routed side-by-side create a 
bank. Duct banks are generally sloped to drain off condensation. 


easting 

A term that describes an east coordinate location in a coordinate system. 

edge 

A topological object that represents a trimmed curve bounded by a start and end vertex. 
edge distance 

The distance from the center of a bolt or rivet to the edge of a plate or flange. 
electromagnetic interference (EMI) 


Undesirable coupling of electrical, magnetic, or radio wave energy between electrical circuits or 
cables causing unwanted effects on systems and on electrical or electronic components. 


enclosure 


A surrounding case or housing used to protect the contained conductor or equipment and 
protect personnel from contacting live parts. 


equipment catalog 


Catalog of equipment geometry and limited properties that the software uses to identify and 
visualize equipment and its placement in the model. The catalog is not the source for the total 
specification and ordering data for the object. 


fabricate 

To cut, punch, and sub-assemble members in the shop. 

face-to-face 

The overall length of a component from the inlet face to the outlet face. 
fasteners 

Bolts and rivets used to connect structural members. 

element 

Primitive geometric shape such as a line, circle, or arc. 

feeder 


= A set of conductors originating at a main distribution center and supplying one or more 
secondary distribution centers, one or more branch-circuit distribution centers, or any 
combination of these two types of equipment. 
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= All circuit conductors between the service equipment, or the generator switchboard, and the 
final branch-circuit overcurrent device. 
fence 
Boundary or barrier that separates or closes off an area. To surround or close like a fence. 
field adjustment 


Material added to the neat design geometry of piping or structural parts to allow for fit up in the 
case that extra material is required due to uncontrolled variance in the manufacturing and 
construction process. 


fill calculations 


Computations that find the percent fill of cable tray or conduit. In the software, these calculations 
comply with the National Electric Code. It is possible to modify the delivered algorithm to satisfy 
other standards. Fill information can be viewed on fill reports. In addition, maximum fill is stored 
on the straight features in the model, and you can view this information on ribbons or property 
pages. 


fill efficiency 


A factor that provides for future expansion of cable. The user enters this factor. It allows the user 
to ensure that there is always spare capacity in the cable tray or conduit. For example, a fill 
efficiency set to 80% denotes that a run of cable tray should be considered full when 80% of the 
allowable cable is contained in the tray. 


fill factor 


The percentage of the tray or conduit that you allow to be filled with cables. A percentage of free 
space is defined to allow for power cable spacing needs, snaking of cables, allowances for 
bending radii on the tray, and for future expansion. 


fitting 


An accessory such as a locknut, bushing, or other parts of a wiring system that is intended 
primarily to perform a mechanical rather than an electrical function. 


flavor 

A different variation of a symbol. Each variation has different occurrence property values. 
focus of rotation 

A point or line about which an object or view turns. 

full penetration weld 


A type of weld in which the weld material extends through the complete thickness of the 
components being joined. 


function points 


Part of the requirements documentation, function points are the smallest granularity of a 
requirement statement that describe specific detailed actions that the software performs. 
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functional block diagram 


Schematic representation of a system (piping, electrical, ventilation) showing system parts and 
their relationship. You use symbols to represent equipment and components. A connecting 
network of lines illustrates their relationship. Taken together, the symbols and the network 
illustrate the function of the system. 


furnishings 


Parts such as movable articles and fittings that normally are not associated with a system (for 
example, a chair). 


generic specific 


Object that is parametrically defined or defined to suit a family of specific parts (for example, 
International Standards parametrics). For example, a 100 - 200 gom pump in the catalog can 
provide a general shape to appear in the model until a specific object has been identified. See 
also specific and specific object. 


ground 


A conducting connection, whether intentional or accidental, by which an electric circuit or 
equipment is connected to the earth, or to some conducting body of relatively large extent that 
serves in place of the earth. 


GUIDs 


Acronym that stands for Globally Unique Identifiers. The software automatically creates the 
GUIDs sheet in the Excel workbooks when you create the Catalog database and schema. The 
purpose of storing GUIDs within Excel workbooks is to help you keep track of what has been 
loaded into the database. Storing GUIDs also helps to avoid the situation in which a 
replacement Catalog database causes existing models to become invalid. 


host location 


The first location created for a Site. This host location is defined when the Database Wizard 
creates the Site database. 


host server 


The database server on which the Site database was created using the Database Wizard. 
Alternatively, if it is a restored database set, the Host Server is the database server where the 
Site database is restored. The Host Server in a Workshare environment contains the origin for 
the Site, Site Schema, Catalog, and Catalog Schema databases. Consequently, most Project 
Management and reference data work must take place at the Host. 


impedance 


A measure of the total opposition to current flow in an alternating-current circuit, equal to the rms 
electromotive force in the circuit to the rms current produced by it, and usually represented in 
complex notation as Z = R + iX, where R is the ohmic resistance and X is the reactance. 

initial design 


Early stage of design work, generally before contract, used to estimate construction costs and 
provide a rough concept of the intended plant. Contains information relating to a plant created 
during its initial (concept) design period. 
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initial structural plan 

Principal structural plan for the plant; also called a construction profile. 
instantiation 

Occurrence of a catalog object at a specific geometric location in the model. 
insulation 


The part that is relied upon to insulate the conductor from other conductors, conducting parts, or 
from ground. 


insulation level 
An insulation strength, expressed in terms of a withstand voltage. 
interference checking 


A process that identifies possible collisions or insufficient clearance between objects in the 
model. 


job order 
Industrial authorization for accomplishing work; synonymous with a work order. 
junction box 


A box with a blank cover that serves the purpose of joining different runs of cableway or cable 
and provides space for the connection and branching of enclosed conductors. 


kinematics analysis 

Analysis of mechanical motion. 

ksi 

Kips per square inch. 

leg length analysis 

Preferred term is welding length analysis. 

library 

Resource of reference information that you can access in developing a plant design. 
life cycle database 

Information developed to assist in the maintenance and modernization of delivered plants. 
link 


Way to store information about another file in your document. You can update a link so that 
changes in the file appear in your document. 


lintel 


A horizontal member used to carry a wall over an opening. 
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load (electrical) 


1) A device that receives power or the power or apparent power delivered to such a device. 2) 
The electric power used by devices connected to an electrical generating system. 


load group 


A grouping in which all components feature uniform load limits and stress safety characteristics. 
For example, if a pipe clamp from load group 5 has a maximum nominal load of 20kN, then so 
does a threaded rod from load group 5. 


location 


A Location is defined by three user-defined inputs: 1) a unique name, 2) a unique name rule ID, 
and 3) the server where the Site databases reside for that Location. A Location is defined and 
created when the Site database is created using the Database Wizard. Additional Locations can 
be created in the Project Management task. Each Location is a Site-level object, thus other 
Plants within the same Site collection can use the Locations when the Plants are configured for 
Workshare. 


logical member 
An object in the model used to represent the design topology. 
lug (electrical) 


A wire connector device to which the electrical conductor is attached by mechanical pressure or 
solder. 


machinery 
Major pieces of equipment installed in a plant. 
macro 


A sequence of actions or commands that can be named and stored. When you run the macro, 
the software performs the actions or runs the commands. You can create the macros in Visual 
Basic or other OLE-aware programming applications. Some of the other OLE-aware 
programming applications are Visual Basic for Applications, Visual C++, and so forth. 


maintenance envelope 

A rectangular box around the part for clearance during maintenance operations. 
maintenance records 

Records of breakdown, repair, and overhaul of equipment. 

manhole (electrical) 


More accurately termed splicing chamber or cable vault, a subsurface chamber, large enough 
for a man to enter, in the route of one or more conduit runs and affording facilities for placing 
and maintaining in the runs, conductors, cables, and any associated apparatus. 


master run 


The cableway run along which a set of cableways is routed. 
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material analysis 


Analysis of a completed design work for extracting detailed material requirements; also called 
material lists. 


material list 
An option category that controls the format and content of the bill of materials. 
methods 


Objects in the database that describe the manufacturing methods to the component parts of a 
plant. 


move from point 


Starting point for an action. For example, when you move an equipment object, the Move From 
point determines the point of origin for the move. 


move to point 


Ending point for an action. For example, when you move an equipment object, the Move To 
point determines where you want the move to stop. 


MTO neutral file 


A non-graphic output file that can be fed into a material control system. MTO stands for Material 
Take-Off. 


node 


= One of the set of discrete points in a flow graph. 


= A terminal of any branch of a network or a terminal common to two or more branches of a 


network. 

= An end point of any branch or a network or graph, or a junction common to two or more 
branches. 

northing 


A term that describes a north coordinate location in a coordinate system. 
nozzle 

A piping connection point to a piece of equipment. 

nozzle standout 


The shortest allowable distance between the connection point of a nozzle and the start point of a 
turn on the leg connected to the nozzle. 


NPD (Nominal Piping Diameter) 
The diameter of a pipe. 
object 


A type of data other than the native graphic format of the application. 
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occurrence (of part or equipment) 


Instantiation of a part of equipment in the model that refers to the part library; an instance of a 
specific object. The design can be built several times, and therefore the occurrence can apply to 
more than one hull. Typically, an occurrence points back to a specific object, either for its 
complete definition, as in the case of a particular valve, or for its made from material, as in the 
case of a steel plate part cut from sheets. Thus, when a designer selects a component from the 
catalog and places it at a location in the space of the plant, the software creates an occurrence 
of that object in the plant design. 


occurrence property 


A characteristic that applies to an individual object in the model. Occurrence properties are 
designated with 'oa:' in the reference data workbooks. You can view and modify occurrence 
properties on the Occurrence tab of the properties dialog boxes in the software. Depending on 
the object, some occurrence properties are read-only. 


optical cable 


A fiber, multiple fibers, or fiber bundle in a structure fabricated to meet optical, mechanical, and 
environmental specifications. 


origin 
In coordinate geometry, the point where the X-, Y-, and Z-axes intersect. 
origin point 


The point at which the coordinate system is placed, providing a full Cartesian coordinate system 
with positive and negative quadrants. Points are placed at coordinates relative to the origin 
point, represented by the X, Y, and Z values. 


orthogonal 


The characteristic of an element consisting completely of elements positioned at 90-degree 
angles. A square is an orthogonal element. 


orthographic 


A depiction of an object created by projecting its features onto a plane along lines perpendicular 
to the plane. 


P&ID 


Diagram that shows the topology, functional components, and special requirements of a piping 
system; generally represents the engineering design of the system. 


package 

Set of closely related classes. (UML) 

painting 

Computation of paint surface and recording of paint system requirements. 
parallel cable 


A group of cables routed together. The child cables all have the same part number, terminating 
devices, and path. 
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paralleled cable 


A cable that has identical siblings that have the same part number and follow the same path. A 
paralleled cable must have at least one sibling and be the child of a parallel cable object. 


parameter 
A property whose value determines the characteristics or behavior of something. 
part class 


A group of similar objects. You can define part classes in the Excel workbooks. A part class can 
have multiple parts. For example, a heat exchanger part class can contain heat exchangers with 
different dimensions. 


part number 
Unique identifier of a part. 
path (electrical) 


1) A line connecting a series of points in space and constituting a proposed or traveled route. 2) 
The set of links and junctions joined in series to establish a connection. 


PDS (Plant Design System) 


A comprehensive, intelligent, computer-aided design and engineering application for the 
process, power, and marine industries. PDS consists of integrated 2-D and 3-D modules that 
correspond to engineering tasks in the design workflow. 


PinPoint 


Tool that allows you to place, move, and modify elements with precision, relative to a reference 
point. 


principle of superposition 


The principle that states that the stresses, strains, and displacements due to different forces can 
be combined. This principle is only valid for linear analysis. 


Product Data Management (PDM) System 


Software intended to manage both product data and documents associated to the product data. 
Functionality typically includes: object-based data modeling tools, user administration, business 
rules, and document management. Document management typically includes document editing 
or reviewing, document mark-up or redline, document storage, and full-text retrieval. 


product structure 


Hierarchical breakdown or decomposition of a product into constituent parts, volumes, or units. 
(For example, a bill of material is one possible type of product structure.) 


production planning 
Functionality associated with the work breakdown and sequence of the construction of a plant. 
promotion 


Process of associating approval state with a product version. A product version begins its 
existence at a working approval state. When the version is at some level of maturity, its approval 
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state is elevated to a higher approval state (that is, promoted). Then, further changes must be 
carefully controlled and generally require the data set demoted to a working state. One or more 
promotions can occur successively higher approval states (between working and approved) to 
represent various intermediate levels of review or progressive approval. 


pull box 


A box with a blank cover that is inserted in one or more runs of cableway to facilitate pulling in 
the conductors, and may also serve the purpose of distributing the conductors. 


pulling tension 

The longitudinal force exerted on a cable during installation. 

query select sets 

Set of objects that are selected in a query or queries on the database. 
reactance 


1) The imaginary part of impedance. 2) Opposition to the flow of alternating electric current 
caused by the inductance and capacitance in a circuit. 


reel 
The quantity of wire wound on a reel. 
reference data 


The data that is necessary to design plants or ships using the software. Reference data includes 
graphical information, such as symbols. It also contains tabular information, such as physical 
dimensions and piping specifications. 


resistance 


That physical property of an element, device, branch, network, or system that is the factor by 
which the mean-square conduction current must be multiplied to give the corresponding power 
lost by dissipation as heat or as other permanent radiation or loss of electromagnetic energy 
from the circuit. 


resource estimation 


Rough estimate of material, manpower, and facility utilization for the design and construction of 
the plant. 


route 


1) A line connecting a series of points in space and constituting a proposed or traveled route. 2) 
The set of links and junctions joined in series to establish a connection. 


satellite server 


The database server where the replicated databases reside for Workshare. The Satellite Server 
is not used unless Workshare is activated. 


schema 


A database that creates the structure of another database. For example, a schema specifies the 
queries, tables, fields, and data types in a database. 
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schema update utility 


Functionality used to assist in processing existing product models to an updated database 
structure after you modify or add to the database structure. 


service 


The conductors and equipment for delivering electric energy from the secondary distribution or 
street main, or other distribution feeder, or from the transformer, to the wiring system of the 
premises served. 


shield 


As normally applied to instrumentation cables, refers to metallic sheath (usually copper or 
aluminum), applied over the insulation of a conductor or conductors for the purpose of reducing 
electrostatic coupling between the conductors, which may be susceptible to or which may be 
generating unwanted electrostatic fields. 


side-wall pressure 
The crushing force exerted on a cable during installation. 
site 


The top level in the Project Management hierarchy. A Site configuration may contain several 
Catalogs, each shared by multiple Plants. 


site administrator 


Person responsible for managing the standards and general parameters for a given plant site 
within a Site database. 


site setup 
Functionality associated with establishing a new plant site or hull for design development. 
sketch and trace 


User interface for rough definition of a required design feature that typically works in a 2-D 
mode. 


slave run 


The cableway run(s) that follow a master run as it is routed, following the same path offset by a 
constant distance. 


specifications 

Contracted requirements for the plant. 

splice (electrical) 

The physical connection of two or more conductors to provide electrical continuity. 
station 


User-defined point with a unique name on an object, such as a trunk, that identifies where other 
objects can pass through it; also called route numbers. 
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stud 

A bolt, threaded on both ends, used to connect components. 
suspended floor 

A concrete floor system built above and off the ground. 
switchgear 


A general term covering switching and interrupting devices and their combination with 
associated control, metering, protective, and regulating devices; also assemblies of these 
devices with associated interconnections, accessories, enclosures and supporting structures, 
used primarily in connection with the generation, transmission, distribution, and conversion of 
electric power. 


symmetric node 


Type of vertex on a curve. A curve with a symmetric node has the same curvature on each side 
of the node. A handle can be attached to a symmetric node for editing. 


system 


A conceptual design grouping that organizes parts in hierarchical relationships. A system 
represents a functional view of the model and includes information such as system name, type, 
properties, and design specifications for the objects assigned to the system. 


tag number 


User-specific, unique number assigned to an object (for example, CV-101 for a control valve, 
HE-2002 for a heat exchanger). 


target point 


The origin for coordinate measurements displayed by PinPoint. You can position the target point 
anywhere on the drawing sheet or view. 


terminal block 
An insulating base equipped with terminals for connecting secondary and control wiring. 
tolerant geometry 


A type of ACIS geometry - either an edge or a vertex - that is outside the tolerance for ACIS and 
requires special handling. 


trimmed surface 


A surface whose boundary is fully or partially inside the "natural" geometric definition of the 
surface. Some or the entire control polygon extends outside the face boundary. 


trunk 


Feature that quickly reserves space for the distributive systems and other systems that have a 
path. Along the trunk are stations that define the cross section and identify part or system 
membership. 
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unit/module modeler 


Facility of the system to structure collections of equipment and components into a single 
identifiable object. 


user attributes 


A customized property in the reference data. The Custom Interfaces sheets in the Excel 
workbooks define these properties. You can list the customized properties on the individual part 
class sheets. 


version control 


Ability of the system to manage multiple versions of a single part of the design. Version control 
should support conditional analysis and promotion status, as well as alternate design features 
among hulls within a plant site. 


vertex 
A topological object that represents a point in the three-dimensional model. 
viewset 


Set of objects (usually a subset of the entire database) that a view operation uses. Membership 
or lack of membership for any object in a viewset does not affect the actual stored 
representation of the object, but only its availability or desirability for viewing in the current 
scenario. 


voltage drop 
The difference of voltages at the two terminals of a passive impedance. 
weight and CG analysis 


Routines that compute the weight of commodity materials as configured in a given design (for 
example, plate and pipe) and determine total weight and center of gravity (CG) for a collection of 
material and equipment, as well as the complete plant. 


welding 


Weld requirements for joining materials. Welding length analysis is the calculation of required 
weld dimensions; also called leg length analysis. 


wirebody 
A topological object that represents a collection of edges jointed at their common endpoints. 
wireways 


Sheet-metal troughs with hinged or removable covers for housing and protecting electric wires 
and cables and in which conductors are laid in place after the wireway has been installed as a 
complete system. 


wizard 


Software routine attached to an application that provides guidance and expert help to you to 
complete one of the functionalities of the application. 
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work content 


Estimation development of metrics from the database that relates to the work hour content of the 
various construction units. 


work order 

Plant authorization for completing work; synonymous with a job order. 
working plane 

The available 2-D plane of movement for endpoint selection. 
workset 


Set of objects (usually a subset of the entire database) used in an interactive change, add, or 
delete operation. Membership or lack of membership for any object in a workset does not 
necessarily affect the actual stored representation of an object. However, you can change or 
delete an object in a workset that also results in a change or deletion of the stored object. 
Similarly, when you add a new object (not currently stored) to a workset, the software also adds 
the object container. 


workspace 


Area that represents the portion of the model data needed to perform the intended task and 
includes the user modeling settings. 


workspace document 
Document into which you can extract a portion of the model data for a user task. 
Workspace Explorer 


Tree or list representation of objects in your workspace. 
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